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(54) Title: SYNOVIAL MEMBRANE CELL PROTEIN 

(54) «Ho>«ft: mmmifoz^rtZM 

(57) Abstract: A novel protein synoviolin and a gene encoding the same are disclosed. This protein is expressed specifically in the 
synovial membrane tissue and associated with an autoantibody which recognizes this protein in patients with rheumatoid arthritis 
(RA). This protein or its antibody is expected as being useful as an RA- specific diagnostic marker. Moreover, it is expected that an 
RA remedy could be screened by using the above gene or protein. A transgenic animal of the synoviolin gene is also provided. This 
transgenic animal is usable as an RA model animal in developing a remedy for RA. 
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fR18.fi Is'tPfti'S tT^-y V (Synoviolin) Ki^it^ 
f&tt£^-X.6o ^e>fc*«Wli, synoviolinfi^^<D h yfiWl^^. 



WO 02/052007 Al lllllllllllllllllllllllllllllllllll 



(84) fflffiH (IBM): ARIPO Wrt 1 (GH, GM, KE, LS, MW, »#^BB*S: 

MZ, SD, SL, SZ, TZ, UG, ZM, ZW), ZL— 7 *>7*#¥F HKP^$SS"S 
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CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). (Dil^ $ >X/ — h J 0 
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saga 

tlllPJl (synovial cell) fi N M®Wf BIT? 1 - 6 JfO±^tS^;&^5f$«it 

mat, mmm^mmm^mmt^^t-x^^mmmm^K^o h^ra^ 



WO 02/052007 



2 



PCT/JP01/11289 



^Kl-t« n ^*L;m©^^fc5 life 
#36 £> , RAM 1 oiff* t h iHJfS ^^^>P: £ b r # tz.^K t h rifliM^ 

#&jbv\ RAJi^miRMocDNA.^-f y — a / ^ y — ~ v^-rs r £ 

(synovial cell) \Z.% t£hjX W tf^" U >" (Synoviolin) £;&<5(tfc 0 
#5§0J#fefis BflfE^^I*^^^*^ 80kDa, 140kDa, ^Lt 220kDa 
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m^s tret: hmmmmm*fe, Mm^&mmmmmLxm^Bijfcfe&^-tz. 

Sl-5 [ "FBNL" (fibrillin-like) ^TfcJ* "EFEMP1" (EGF-containi 
ng fibrillin-like extracellular matrix protein 1) ^ B?^: 5> ] h 2 

fefom%feW&m& (human diploid fibroblast) ^SlPJ^Si. bT^ Sltfc^ LT^. 
fit c? ;fl7t (Lecka-Czernik, B. et al. , Molecular and Cellular Biology, 15, 1 
20-128, 1995) o t#itWt-tt, DNA-^j^^j^-T §EGF« > (Epidermal Gro 

wth Factor-like domein) ^^0 0 Sl-5K:oV^Ttt#ai£^^^J$<^{E3i?iH£ ($8 
^ii^SS-tt) teJLtH£*LT^5o *iftSl-5cZ)«^ Malattia Leventinese 

(ML) *3j;t* Doyne honeycomb retinal dystrophy (DHRD) £ Mil r t & 

(Stone, E. M. et al. , Nature Genetics 22, 199-202, 1999) ^flX\^Z>^ 

m*k, fi\ tkmrntm^^s say ^^^Mfp^^mMb^^^Lfc 0 - 
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[1] TIE (a) fab (e) ©V^tT>^l-|B*CD#y l/^Ko 

( d ) sa^ij#-§- : i t-fgg^j^ia^ b & a # y * * k t * h y > 
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[3) Ci] „ £7tte [2] miStccD^y^ Km J: 9 3— K$ttsae« 
^fcHxW^K. 

[4] Hk(D (1) - (3) fl>bft3&#>e>3BR£*L54>&< t h 1 o©fi&ttSr^i" 
5 [3] KHHicOgSfC^fcte^^Ko 

(2) w yf^rv vy>tfv Ksi-5£*££"f-5 

(3) ^B$^^«m-rs 

d»fe^$^geSt*^:H:^<^KSriaiRi-«X@Sr^rl>, [3] {cifBtt 

[83 [33 ^mm<Dm&M^fcte^7°^v^^%m* 0 

C93 [33 mflEftO^^^fT^/ttt^^K^tp, [3 3 Ki3B*W>*>v^ 

[103 W4W*!J ^•v^^#if, ^fcttt&jRS&^^SrBWiri-it^-efeS 

[93 ©^^ft#flfJBWSSo 
[113 [3] (-fEm©^^^«^^«^ 0 ^K^RJSi-5fci#:^tf, [33 
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[14] /^©li^ttfs tl^StC [3] tqK*W>g&«, *3 

(2) [3] tn|B*J0>£eK, *5J;i>V^fc«-^<Dgp^^K^^-rsfei 
[15] &OX@£ri§rfc\ [3] fcSB<&tf>S6«, te-fctf/^fctf:* 

(1) C8] {cfBSfeo^^^ftb^-tirSXfe, *3itJ« 

(2) [3] {cfB«(DMe®^ £3 it>'/^fcfi^cD^^37 0 ^ Kt^tS, C8) 

[16] IB^iJ#-^ : 1 fcSE#<Z>:6&£BE?l]j&> * 5 *° U ^ * it fi^t <D*B*$ 

[1 7] ft©XSSr^tP, ^ttW***© [1] [2] ^|Btt<D/j? U 5? * 

(2) [ i ] * fcft c 2 ) fciBJtt© y ^ ^ y y , C 1 

6] }e:lB«<D# y >c ^ WK^ttltSXS 
[183 [16] tcflB*<7># y * ^ K3r&*>, [1] [2] fcfBifc© 

[19] [3] fcBEft^^^^frs/tttK^^^StSra— K-f Sate^f-co^ 
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[2 0] »^yt>-7ffg|[8te-efe§, [19] \Z%EBL<Djy&: 0 

C2i] tom*&&4mm , &mfo-z&&. ci 9] fcfES&^fe, 

[2 2] [8] fc1B*&©tn;#«r"£*?. [33 lJHB«©^^^S^mi-5#Bia© 
fw—i)*- as % [i] (viiB^co^y ^ k> [3] \z.ti&<o#zss< 

^ff, [3] HHBttro-^^K, [3] £|B*ta>*^*flttai^r5#tfk 
*3«fctf [3] ti:|B«©^^K^3te^i-5^#:d^*5^b^$tt^ 

Jim, & £T* 

ii) It i)©tftWJte*Sr, iW!i->vftlM^§Ig 
[2 4] ^^W^^cojk^^fe 9 , 'RttMAP i> V^w—jJ-ft [3] fc: 
fBfc^^V/^«{w^-r5ftif*, *5iI>V^fc« [3] ^ffifffic/xy^- K 

K^-r^m^f-vh^ [23] (cffi«(D^jfe 0 

a* ci] ™^^°y^^^^K, *5iu«/^fc« [3] ^ta*fe 
©^v^^«-e*>5 [23] fc!B*s<£>:£Sfc„ 
[2 6] «tfbi^i<D [3] \cmWt<v?><><?m&fcfe'<zflf~F 

a, *5,fct5 

[2 7] &©Xg$r£tr % C3] {c|E«6^^^^«^^tt-<^F^^i-5^ 



WO 02/052007 



9 



PCT/JP01/11289 



a) [2 6] \z.mm.<D^m^&^xmfcik&!fov> C3] izmm^m&w^fr 

a) «{I^«£ET^ [3] ^IB^O^V^^K^fcf^^K^^^y 

[29] y^fyK^ w y >- y # >- ksi-5t*& § [28] ^issfero^o 

[3 0] fr<DXM%-$tf, [3] (clB^^^^W^^^y^^KtO^^PS. 
a) [2 8] t^gB4fe^?fefcJ;oT, »^#><D [3] Kl!E*fe<D*W^ 

[3 1] afcOXm&'StN ffl&ik&MKD [3] {C|Bift0^w?^SC^ < kS">^/V' 

a ) ffjfB^ W^l© y ^/V F^#&T*fc»^#^TT% »^#) tu 
lE*v^ff&^«£-fr3X@ % S3j:tJK 
b ) Mm? I^ttS ^W^ISr^tHtSIS 
[3 2] ^©Ig^tif, C3] fCfe«cO^^/N^K^J;2)^^^-/HS^^Mfp-r 

§ Stt Sr 5 o ^ * y — = ^ ^frfe 

a) [3 1] ^flEi^^l-ioT, mfeik^^wm* ^^ZWlz. 

[33] ^©Ig^tf, [ 1 ] tclBifew y ^ vtf-^ K0583R«rWiSii-«fiMt 
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b ) itfjfE*° V * ? F<D3mi"<A>$:mfe1-Z>JM* 
[34] C 1 3 KHEit©* 0 y ^ ^ KOM^ift 

a) C3 3] Kffim<Dj?mz£oT, twt^fco CD mia«io^y^^ 

[3 5] [2 7] teiaifc©;* * !)-=y/»j;oT#^i k&x*% Zik&m* 

[3 6] [3 0] \z.WM.<v^t U-=v/*Stl:±oT#5r i:*ST?#5'fb-&*iSr 

[3 7] [3 0] ^fctt [3 2] ©^^!)^y«iaot#5:i^5 

[3 8] Cl] ^U<te [2] mfBfcOstf V X ? K, [3] fcfB«^S6« 

[39] [i] [2] Kiei^^y ^ K^m^gfe^^tiTv^57i)\ 

[4 0] [1] *fctt2^IB*0#y ^ K^5feft^A£;frTV^ C3 

[4 i] 11'l4Mfipy ^^^^vib^j-e&Ss [4 o] (-fBifft© 

[4 2] rtH'l&^O [1] ^fcf± [2] (DV^tb^{C|a«4^^y ^^V^KO 
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[4 3] flfeo>at^f-av y^^ysntv^, [42] tstob^^^x^j' 
[4 4] C4 0) *^{* [4 2] i-mmcD h?>xi?~=.y?&K Y^wmm-& 

[4 5] }fc©:Dg$r£tN [l] £fc« [23 Jc|BJ(ft©2Ky5?^^^K©rtHtt 

a) [1] ^fcf4 [2] ^f3ft©7Ky^^W^FcDrtHt47 0 D^-^- 

[4 6] lifSB38m^^s [4 3] (C!fif©h7^v?x^-7^^t b^titt^^fc 
[4 7] jfcWIg&'&tN [1] Jsfctt [2] ^fB«40*°y^^ L-^K^I^Htt 

a) [45] Kmm.<DjjmK£^x, mkfc&vao ci] [2] m 

[4 8] [3 4] , lafcit [47] iciafeo;** u-^y^tiotis: £ 
l£/c«0J}i, [2 7] ^fSgccDx^ y-^^^feicj;oT#5^i^-et5 

[30] khb*&<z>*^ y— o t#5 r i 
m^^mn, [30] s/c« [32] ^ y y »t J; o t#§ r ^ ^ 
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[13 5g=b<« [2] fc|B^»*°y^^^^K N [3] fc:fB*feose«^b<KJ: 
*3«fctf [5] fc|B«©^^^— *^J&5^?>a^$^SV^*L^©fife 
^SrS^-f-SIgSr^tN »«t«^3i^femBa-r«„ JE«3§^^ C3 4K 
[4 7] fclE^D*^ y y i o t#5 c i: 1 

•§-it*mwt±, [27] msa^©** ^^»iot#5:tm5 
[30] raifecD^^ y^y»(aot#5r £#T?#£fc-&«jtf>. wtf 
«§i?m^ [3 0] C3 2] y^y^aotfs^t^t^ 
^ l < n c 2 ] (cte«o# y 5? * ^^-^ K, [ 3 ] i^iafeo® BW^ u < tt^^ 0 ^- 
^j^^ffijfeW^at^jsjtsttffl^Bii-So 3€»5§Pjm, [3 4] , ^fctt [4 

mflf«/5^^P(Z)^r J: t) * P— =y^t5- (Nucleic Acid Re 

s. 16:7583-7600, 1988) 0 Afcftfctt, ?f 3lll,m^«« i: LTlHiR LfcRAB 
f©l»^« Lfc«a^^S^-r SJtWBWa&^fettttl LfcmRNA^ £ (CcDNA^ 
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^^7!i^#5 (Nucleic Acid Research, 16, 7583, 1988) 0 IB^'Jft^ : IK 

•/y ^xt5^n-y^^y-=ymiciaow tf^-y yftfe^ 

K-rs^y ^ >v tr^y ^i«tMw^m^^* o y l-^- 

f Ktt 5o ^^^i^^^^v^^w^tt, new if^-y vi^^^p 

7?#S 0 

ftbTSL (Sl-5) i©^#tt^ft^^Tt^tt^tb?, 0 -t-^t>^*BBJtt, SL 
(S1-5) i©SI?ntt^«x.5^/ t^y ^oifK-^-atPo SL 

(si-5) ^foT«^ y^^f y --y^'ts ; ^ lao-c^if tfen 

{»^^»4Ri-6^^^-e^5 o fc^fcfW^l^btfSJLWLfc SL (Sl-5) te, 

^JfeW^ ufc J; 5 tew tr^-y :/cDcDNAK:£5i^Ti233-i592#@ 

J&"t~<5 0 SL£ LT6 accession number AAA65590 (nucleotide accession U03877K 
138449, NP_061489 (nucleotide accession NM_018894), NP_004096 (nucleotide 
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accession NM.004105) , ^fctt Q12805 Sl-5^V^fC^ Zzflb 

tlMLfc^w^fi?fcott ^y;W!)^y^f (fflE^J##: 2) late 

^i-S^Stt^^'-f-5^W^ 0 ^K^fflV^5-^^-et:e(Lecka-Czernik, B. et al. , 
Mol. Cell. Biol. 15, 120-128, 1995; Heon, E. et al. , Arch. Ophthalmol. 1 
14, 193-198, 1996; Ikegawa, S. et al. , Genomics 35, 590-592, 1996; Katsan 
is, N. et al. , Hum. Genet. 106, 66-72, 2000; Giltay, R. et al. , Matrix Bi 
ol. 18, 469-480, 1999; Stone, E. M. et al. , Nat. Genet. 22, 199-202, 199 
9) o 

*9 s Ei&^^llCSSV^H: Apical Ectodermal Ridge (AER ; fl-ESSR*) *5«t 
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explant^m«t§J#^^SrfflV>^WT«^ W bT^U ^7 v9TV Y (lacZ2t 
* if £ TO U-Cff5C:tt#x.btL6 0 ^fcfo5lie SC# S fc 0 Jtfe 
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•y $ ? ft WtfMfft ft r 3: / fflsm&ttl® £ *t> iufE ^> / tr* y ^ Ml \zm*& 

ft^i/^»£ LT^>*< ^^-o^f««#L/fc^^^«tt,tufBat^ 
fc^f t e^yy^f(^f^5 0 ttMir&py^fmK 9 sS ttV >"£:&«ft3 

ifrta*^ © *° y ^ ^ k icst u x temttttttEem-zmtft £ ^ § *° y 

5/^, pp246-251. =£±*fc, 199l¥3Sff) -T?¥HH-5 - 5 C fcaM 

-rsat^sr-^tp^^^^y-srM*^ sa^wi-: i m^-tiasga^j b£7t»^ 
f 5 ft Kftatt © cdna ^ v & 7&t z. 1 -e # 5 „ 

M<D^mm^m^£&1M.&M(Dm$:&%Qt>nX\,^ (Proc. Natl. Acad. Sci. US 
A., 79:7258-7260, 1982) 0 ZCDjfmxn, tl^iAWcV^^y hMi 

gapped duplex$fe^#5& 5 (Methods in Enzymol. , 154:350-367, 1987) 0 ^^3: 

\z. £ >9 §1 Wf b Titft $ * ^ * * - & 3fe ©ffl 1 *»A Sr N B&fBSH* 1 

;7# — \ZT^— tufB^^i7 Ki:©IHI<7)'¥'Ys/7 p SrDNA#y * 7 — 

if T?3flS« b , 35 in 7 V a 6 £ t K J; 19 ^ft 2 *^at^ * * - 1 i- 5 o 

jftsftnittsor sysuxrt-e&iK §f^b<«3o 
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5 y itm^^tMWf »Pi y/^ft^ot, t h^y tr^-y 

itfy^y T/V=¥^-^, fc*^^) , ittT^i m-zMT^^y^m, 
£51-, (polymorphism)^"^ ^©^S^idiot^Cfcfili^J 

©aiaot, i^fci4iti©7 5y^\ te^ov^fc 
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3c bfc ^ n - VO^IE^J^SB^J*-^ : 6 K s -t LT £ ©tt^SBMK iota-K 

1 (-*3(t51293-1295(Ctg^i--5gca^^LrV^ 0 ^<D%£^ IS^'J#-§- : 7 
(CfElftOT 5 y S&B5?lJ}^ SB^J#-§- : 2»CfcttS412&©Ala«r£ciBb"Cl^o 

©BrJt&^p— u cm^-r^y t*s-c#s^y k 
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?fe*3^ hi)y^xyf/^#tii N ^(ciifjiS' 6xssc, 40%*/^T^ H\ 
25°CX*(D W :/ U £V if — i •/ a V h % 1XSSC. 55^-e(Dgfe#-^ V>ofc^fe#Sr*-t"i 

^ofc^fcfefe^ftstfs, S^^&fttf wftb©&#&&35fc* h U 

k l 5 sis t) . m.m^(Dmmzm-3 < ^©mKis^usr^-r y % ? k 

J; 5 ft W 7* y -if—> 3 ^»f^^fUffi L -OWItS ft* # ^^tf K# 
=1- V1r &*>s<? KHZ, ififfi\ t fwt^!)y (SE^iJ#-5§- : 2) iT^yHSB 
^f{c*5V^"CS?t^PH4Sr^ri-5 0 iUv^Bfnltt^fi, 4frft< £&30%Rh % ^L< 
f*50%£l_h, ^b«^f^b<i480%^± (j^J^«\ 95%^±) ©@B?iJ©^|— t££ti 
■To i&KIB^T 5 y ^gB^Jo[^-'|4«, v*— ^ v y Lfc*^ n & 

smm b^fij^ux^T5 [^x.ae^DNAT 2 — (ddbj) 

VvC N FASTA, BLAST, PSI-BLAST, 3o£tf SSEARCH ^©tSllHi^^lJffiT?^ 5 [$] 
B^DNA^— Zs^l/ir (DDBJ) (OV <i Y(D^W\^kM (Search and Ana 

lysis) CD-^ — v 5 ; http://www.ddbj.nig.ac.jp/E-inail/homology-j.htnil3o ^fc. 
National Center for Biotechnology Information (NCBI) fC&^Ts BLAST £rilV^ 
fc&Sfc&fr 5 £ t fl^t S (^jfctfNCBI©*— A'**-*?© -7 rn^lM h ©BLAST© 
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v 5 ; http://www.ncbi.nlm.nih.gov/BLAST/; Altschul, S. F. et al. , J. Mol. 
Biol., 1990, 215(3) :403-10; Altschul, S. F. & Gish, ff. , Meth. Enzymol. , 1 
996, 266:460-480; Altschul, S. F. et al. , Nucleic Acids Res., 1997, 25:338 
9-3402) ] 0 

fllfctf Advanced BLAST 2. lfc&ft S T 5; / ^ga^iJ»|U— t£©^fcHJ^ Zfvjf? 
A|c:blastp2rJliV\ Expectffi^rlO, Filterli^TOFFtC LX, Matrix ^BL0SUM62£r 
ffiV\ Gap existence cost N Per residue gap cost N $o it) 5 Lambda ratio^r-€:^t 
^tl 1U U 0.85 (f7*/Whfi) KiRfeLTtfcSfcSrfTVV |H— '14 (identity) CO 
jit (%) (Karlin, S. and S. F. Altschul (1990) Proc. Nat 

1. Acad. Sci. USA 87:2264-68; Karlin, S. and S. F. Altschul (1993) Proc. 
Natl. Acad. Sci. USA 90:5873-7) 0 

-ati> 0 T^-fe^^t^ aft^wte^Sr^rSbmiasSi-Sfcfet!:, 15-20^1/^ 

5^ K(i^f* b< U±M(Difmm(D^]) Uir'f- K*f~te^» Willi: 

t@liW^20^ ^ l^f- J: t> * b< «25^ ^ K£l_h, $ h L 

< «30^ ^ ^^-^ K«±©«*Sr«ro# y ^ * KT?*>5„ £ £T? r^^j 

itt, A:T (fcfcLRNA(D^tt U) N G:ODttti&#i*b fc^^jjftgfgto-- #<D#lUc 
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? uJrJ- K W ^ y Xi-S >K VX* is*?- Kffeot, < t h 1 55? 
(synovectomy) ^ J; t) fl^ft ^ $ Hfctilit^ & £ I- £ ©M^ <b ftfig 
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(J. Clin. Invest. 92:186-193, 1993) „ HJ1& bfc«^ & tt, 

itK/^fcttifAJte^tJ:J;t)3ESbfc^w«^«T?S>oT, t hW tf^-y yit 
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t^ljia^ii^ -eaft^-^Jfea^-ife (recombinant) i:LT#5itU#5, W tf 

■f - # § "T? # S „ P GEX-5X-3 te^itfS^- ^^/^fty S- 1^77^7x7^(6 
ST) i:©I^y/^f t LTM$*5^t^1?§S (Gene, 67:31-40, 1988) 
<D"C, i// tr* !i7^n- Ki"5 AW ^ria^iA Ay 7cpGEX-5X-3£ t-hVay^ 
T?BL21<£)J; 9 4±litll^Al, fiSfc#ttl#l!B©«fc: isopropylthio-jS-D-g 
alactoside (IPTG) SrSfc&D UTGSTSiil'n*^/ W U >-tf>3£5l£rft^-f 5o WW 

tiiPB-f 5 i £ J; t> # § n t *s t? # 5o (3i J: s Gsm ?/i>? f-jris-t y r n 

WttU^ recombinant ^#§fcfe<Z>^^ Y/^V $ — ^ £ 

jzitt, t^^^v^^\ ha^^\ Flag? ^m&mm\^frm&* ^s-z? om^im^? 

^n^/f/V^?- SrflJfflb^S.^1i^ffi-efc5 (Bio/Technology, 6:47- 
55, 1988) o Hi-, Btf LtM^M^IJffl UT\ CMV. RSV N W4SV40#?(D:7 o n 

■=e— Srfijffi vtc-^??— (d h7^7s^v'3 7^fT^>ttr & !9 % m 
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oH*t°a7-W-e$)5 (Iramunochemistry, 8:871-879, 1971) 0 #SiW 
i>-&%lXh% (Am. J. Med., 21:888-892, 1956) „ %M 1 St 

So 

tolas, fct fcifsmw tf*y ^ t^-^-x^mm^m^^, ? v^yy?? 
#<^Ayr S '^»>-r, ^WfcSr E>J^#-f 5 r t & *imx& 3 „ 
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9 7 * O^LflCfcHi-S flHtdSj^S/jiifrfrlc J3 N IgG^IgM fc V ^ fc-f A / ^ d 

t° h-7\ fc§v^^i^^^^^b^^7)^^^o^t o h-^ctesftfta-flfasfc 
36, b < l or-;/ tas, «k 9 b< t± l 17-;; ^BX/^bft 9 , A 

i 
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t fc 1 1 1 b >v-^ § w tra- y ^© ^^ff- viz ± s^fegEiMifc 

tf?r> ^ ^-/Ufet^Sr#5 r. £ 5 b (Harlow, E. & Lane, D. ; Antibodies; 

A Laboratry manual. Cold Spring Harbor, New York, 1988) „ tn.foM£.'M& & 
9 &—~>'Jf-t2)^kKZ:*) c £S# n— -^Mftft:£r#S£.£ (Kohler, G. 

& Milstein, C. , Nature 256: 495-7, 1975) 0 t / ^ p -t^f 7 y 

Syno-P3 (SLALTGAVVAHAYYC/@B?iJ#^- : 3 ) % 
Syno-P2 (TCRMDVLRASLPAQS/IB^IJ#-B- : 4) % ^J;^ 
Syno-Pl (GAATTTAAGTSATAC/IB^lJ#^- : 5 ) 
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y/y-b7^a^yf (FCA) ^CfflV>kft6 (Adv. Tubercl. Res., l: 

130-148, 1956) 0 m^ftmrnvftrnzmni^ ^m^iL^muhtct^^-v 

tetfMfctt, RAS#^miK«^6tli LfcH^^^TA (Drug Delivery Sys 

tem; dds) {cWJB-cfcSo *W%\?l ^-SrWSft-f-S^^oytDDS 
1:1*5 Wt\ ffi i J) C Ha 9 f ffltt^i#t^ 5Mi LTtt, Fas 
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y t^y - 1 5 0 ^t^ttfc^«^^^ 

^Mtm^M^bn, JtHfrt (in vitro) l£fctt£{*rt (in vivo) fc*5 
V^T, fl\ 15, fits ^3j;«^0F^I (stroma) »J&£*l6 (S. 

A. Kuznetsov et al. , J. Bone Miner. Res. 12, 1335-47, 1997; D. J. Procko 
p Science 276, 71-4, 1997; C. M. Thompson and R. A. Young, Proc. Natl. Ac 
ad. Sci. USA 92, 4587-90, 1995; A. I. Caplan, J. Orthop. Res. 9, 641-50, 
1991; A. J. Friedenstein, Int. Rev. Cytol. 47, 327-59, 1976; M. Owen and 
A. J. Friedenstein, in "Cell and Molecular Biology of Vertebrate Hard Ti 
ssues" , D. Evered and S. Harnett, Eds. , Wiley, Chichester, UK, 1988, pp. 

42-60; A. J. Friedenstein et al. , Cell Tissue Kinet. 20, 263-72, 1987; B. 

A. Ashton et al. , Clin. Orthop. Relat. Res. 151, 294-307, 1980; I. Bab e 
t al. , Clin. Orthop. Relat. Res. 187, 243-54, 1984; S. E. Haynesworth et 
al., Bone 13, 81-8, 1992; A. I. Caplan, Clin. Plast. Surg. 21, 429-35, 19 
94 ; ffl 7L f^Genzymef±(7) t> y"^^ h t> #fip>, http : //www. genzymebiosurgery. com 
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/) o 

08*.fi, *^b^*^«^^Wrtl-*3^-c^b$^, JTOSBflSS^iJ (adipo 

cytic lineage) „ ifcW1NLti& (chondrocytic lineage) , $o£U'WM&%k&\ (oste 
ocytic lineage) <D$BJ|$£r^J&£i§:5 ^ £ 5 (M. F. Pittenger et al. , S 

cience 284, 143-7, 1999) 0 

Sis^ ^fyva!)^ J: W ^ ^v^yMia ^ i^t-t 5 (m. 

F. Pittenger, *B#ffi : $&5827740#, 1998) „ frfrlaJfe^O^Wbtts 09*.r£. 3* 
'^tj; D»£#/J^fcbfc^ JfiL#Sr^**V^ift«t>"T? transforming growt 
h factor (TGF)-jB3 ^M^i" (A. M. Mack 
ay et al. , Tissue Eng. 4, 415-28, 1998; J. U. Yoo et al. , J. Bone Joint 
Surg. Am. 80A, 1745-57, 1998) 0 #|fflJ^O#teJ3, #!x_fc£ 10% f v'l^jfc.^f 

fc/55-e#5 (S. A. Kuznetsov et al. , J. Bone Miner. Res. 12, 1335- 
47, 1997; D. J. Prockop Science 276, 71-4, 1997; C. M. Thompson and R. A. 

Young, Proc. Natl. Acad. Sci. USA 92, 4587-90, 1995; A. I. Caplan, J. Or 
thop. Res. 9, 641-50, 1991; A. J. Friedenstein, Int. Rev. Cytol. 47, 327- 
59, 1976; M. Owen and A. J. Friedenstein, in "Cell and Molecular Biology 

of Vertebrate Hard Tissues" , D. Evered and S. Harnett, Eds., Wiley, Chi 
Chester, UK, 1988, pp. 42-60; S. P. Bruder et al. , J. Cell. Biochem. 64, 
278-94, 1997; N. Jaiswal et al. , J. Cell. Biochem. 64, 295-312, 1997; S. 
P. Bruder et. al. , J. Bone Miner. Res. 13, 655-63 1998) „ 

*7t. ^ffcrtKl&lv-Cfc. m^l-f^itm^m^CO^P^ (in utero) ^(D& 

m^xv, ^#«> mmmm, mm, >bmm, n-mmmms, mmmwmm 

^Hfc£ii-3r £2S-e#5 (K. W. Liechty et al., Nature Medicine 6, 1282-1 

286, 2000) „ z.tiib<Djrmz.£y s ^m^tirc^itmmmm^b, umwft 
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->y tr*-y y ^^^-mmmmx^mm.Lx^^zt^b. v t >^^- 
i&^fltfir^jfiL^-cwu tr^- y ^©^raissfftfci&tij-r 5 r t &x% &v\, 

JEfrisS tf^-y ^tt, 4 h n ^*3V^T±«mii^ffl^©i^^»J-r5>o otitis 

j br^y iscDmmmmi^i^mm^.mmmmKMLxmMi^m^m^w-o^ 
/ t^y ^ y ©st^sriE u m^t LxmmmmcDigntimm zfr&o 

ii) ii) is i)©*ftttijg*4r N RAtmm-m&xm 

• is j t^y ^fcfiw tr^-y ^tmm^mm^^^^^w. 
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1- s «fe^flHfe©tfe W&m Izmir 5 o 

a) »fbi^£, w tr^-y y^i< tew t^y ^«ti»-l^^y w-^y 

b) $mft&mtiwg&* y^m^-kMt^^ ^t^m^mm-r^x.u 

w.^±m^m^m^m^x , w t^yyt^ti. y #v Ko^y y -~^y* 
a) _L!B<z»y tr^-y v^^i-sjte^flH4©tfeiu^fem < tor^ t»fe©y/ 

tf^-y L< W:->y fcf^-y ^^«liWti:PI#5&SfiStlJ:*|~r5|§^fiH4Sr 
fc««LT:i3ttt£E36tftffl-*-5 rims, & 5 v^31£*a<£>SL ^IS^PJ.*^^ 
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fe5 0 &5<^te\ iga) jdjt^, Wmt&m&£Vm^m&x^-&W>^x&<>x 

So ^Jx.^rtJ|gO Two-hybrid system Srfljffl U JJ ^ K«T — Ki"S*^ 

3£dSRA©3pftafcBijgi-*'sriH4^fc5o sua, vv tf^-y ^t<om^^^m<5^ 
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*tts„ v-/ br*y y^iits y kj±, w tr^-p ^*iJ8ffik 

Kttw if* y ^ % ^fc^^^m^^j^n^^^ y^itw f* y > y # ^ k 
a) »ft-a-fe#4Tt\ w t^y l< »w M-y ^tat^-lW&g 

a) JhfB&tti^&Ki^i^ WkW^m^sJ t'^-y yfet<iii/; t^y 
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©y^KiLTit ^l^f«WJ{C|B^^SL (Sl-5) £^V^r £^"e^5 0 Jl 
TOtCfi accession number AAA65590, 138449, NP_061489, NP_004096 S ^fc« 
Q12805 fC#^^tb^Sl-5^^^^K^ yy t-^ii y^y/^f tfe-a-fSffitt 
^thhl£mi£llstc?^s*?M&m^^t^-T:£% (Lecka-Czern 
ik, B. et al. , Mol. Cell. Biol. 15, 120-128, 1995; Heon, E. et al. , Arch. 
Ophthalmol. 114, 193-198, 1996; Ikegawa, S. et al. , Genomics 35, 590-592, 
1996; Katsanis, N. et al. , Hum. Genet. 106, 66-72, 2000; Giltay, R. et a 
1. , Matrix Biol. 18, 469-480, 1999; Stone, E. M. et al. , Nat. Genet. 22, 
199-202, 1999) 0 US fcT^JJ 1st US UVJSls Yk<DWfc\^ &&M4k&®> 

w tf^-y umK^-r^it^-m^^s y -^^-rsi-f^ y kwlx 
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vV ttV Jfy KT?lbSSl-5W: N Malattia Leventinese (ML) 3o£D« 
Doyne honeycomb retinal dystrophy (DHRD) ^^BitN£ J F-"C 5 2b-5 £ ^dS^lg&ft 
TV^S (Stone, E. M. et al. , Nature Genetics 22, 199-202, 1999) 0 ^thb<D 

l£Hfl£ (drusen) £ BMft5it3l^&&C N #Pi£lt»|43m (age-relat 
ed macular degeneration; AMD) tWB. bl/UfE^Sr^-Fo t^b, vV 

tf^-y vt^fc, ML^ej;t^DHRD^5i-^b-ci/^"RriM'f4^fc§ o tr^-y >-o« 

a ) w tr^-y ^y K^^feT*fctt^#^ET^\ Wtfb#%£ w tf^-y ^ 

b ) vv y y^ts e/^t/i'^i^ttitsig 

a) tfe©^(aot, mmk*&m(Di/; ira-y ^•t^^/Ms^fWH- 
«t v \ * fc, m mkmt^-m ^ t> *> m , ^ / ^ a- y ^ £ § v wsit £ 
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•So 

fcMfifftf>MK:J:o-c, ^©^tt^fij^^^^ ^^t^n^tbTV^^o g&®tf)ija 
rfr b r <d is ^t;Wtce» £ n 5 ^ i: /j^p £> fix v > 3 0 » m <o ^ / tr* y 

&&<Dvismmz £9 terns tizzt tiz>o mm, jmw&bn. wtr 
^ • mum*. ^±tt, i998^i§tT) o 

if K^-f >- (VEGF^#\ PDGFS^i*, HGF^ft\ EGFg^{£ 
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ir y l'*—^*— i? > (TGF j3 S^f*& if) 

w tf*y ^^^tbbo^^tt^tt^fc^P^^W^UTVN?, t 

M^.^c3 v->\ -fe y >\ *5«tt5/*fe«^ i^*^>-<d y >-BWt:?SH4SrtfttU-r« - 
tiuiu, w tf* y yfcis ^*;ME^<§rfMffi*3 rtm§o r. <d £ # , 
w if*y > y ^ k<d#£t-c\ »^%©^fflSrf?fffii-5 r t \z J; 19 , ->y 
if* y v v # ^ x o x h y * ti5>v if* y ^©^^vHroSfc-^*: s 
Wl^%oj^#£M]*5 - 1 5 0 w tr* y v y # ^ k t 

«t § ->*y tr* y ^cst-rs i/y'rA>&&&m&. £ fcttWffiy-r sfifttsrtftwi- s 

tf*y vy^f^ Ksi-5^ffiv^^i^-^^§ o &>&w^>v tf*y ^y^ k©^ 
#&TTM»4b£#jtf)f1MB SrWflff** r 5- «t 9 > tii^ftt «t ^ tf * y >- 
^^*5MStt^M*5 r £ t>-c£ 5 Q 

TT\ M^tfW^#)*3J;iK c 32 p]iEy ^sti: t fcicw t**y 
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fcsv^ w tr^-y y ^fc® swifts y ^it{t^i^^ 

n 2/ -r- -f ^ ^ t~iao Tfpffii- s ^ t ^ t* # & ^ = ^ r a- -> y — x ^> 
±ib#Ss (cffl v ^ anna t itii, mm*BJte (f y x. tfRTF) w m v y tf * y 
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v^y ^mittimus ntiits ^.(Di^m^y vx-v ^^v-^w^srim 

^v^Vvl^^f £>H3 0 S6Sff#^^Ih>^V^ (SMART: Simple Modular Arc 
hitecture Research Tool (ty^y*^^ h http : //smart, embl-heidelberg. 

de/) Schultz et al. , Proc. Natl. Acad. Sci. USA 95, 5857-5864, 1998; Schu 
ltz et al., Nucleic Acids Res. 28, 231-234, 2000) fc«fc!9 N WftU^ 
Ring finger ^'"f— ~7 (Joazeiro, C. A. et al. , Secience 286, 309-312, 1999) 

if— mZ-Wfe-tZ^ k&ZabtlX^Zo 4fcRing finger ^5^— ~7\$^ E2^rf^ 

^ 7 = * *s 3 1/ Lfc«£?«U [ 32 P]*JfIi^ tfdr^^^^P LS^ft, ft* ^ 
f£l-«fc "9 $feSifcP£-t-5 0 SDS-PAGE(C i «9 MM U r- 7 ^ — £fr 5 w 

t <9 >v tr^-y >(D^-if^^vy if— if?ste^^aii-5^ 3 (Hashi 

zume, R. et al. , J. Biol. Chem. 276, 14537-14540, 2001) „ 
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^t^fy^(:J;?,|feiaoTfMSt5:t^-e^ (Yokouchi, M. eta 
1. , J. Biol. Chem. 274, 31707-31712, 1999) 0 

sm-z, *yj t^y v^is^^^-^fb^^^Sr^f-ia^i-sr £as-c$ 5. 
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Sit LtiitSc 

!9^:|g3J©DNA©^ii^afg^ttl3jlJ-r^ loss-of-f unction ^t#^b 

^^litsci^fts h^v^v?^^^^#t bmm^mm-r^mmco 

ft^ffff t Jfctfe LTB^f b -C V ^ T % i V \ 
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«fc D fr5 <5„ *fcfi, (ES») K^IS^-^ ^-^A 

RfC «t t) *ADNA©fiy$Sr?W8i-<5 (Brigid Hogan et al. eds. , "Manipulating 
the Mouse Embryo : A Laboratory Manual" , Cold Spring Harbor Laboratory, 
1994, Gordon, J. W. et al. , Proc. Natl. Acad. Sci. USA 77: 7380-7384, 198 
0; Jaenisch, R. and B. Mintz, Proc. Natl. Acad. Sci. USA 71 : 1250-1254, 1 

974) o ±M%km^fe^--t>mA£nti*r* 9»4&a»bE\ sE^mmt^-r^^ 
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Kife Srf^K b , »] {cfllJl ^ * * - * - (D « ^« W tf> /K V ^=f~ K £ a - K"T 5 
/P^^t « K *° y K =< — Ki~ 5 DNA t (D W — ft <D loxP 

t^Mo 5 ft h 7^*^01^ y ^S#>te, 011*. ri, ^-y^-^f^y^ 

$H-5fclt±, #iJ^Lf»^0J(7)DNACO-^^^{i^$rem> #iO*5iU«/* 

^fe#:DNAtffil^ffi^m^Sr® bfc*SMS£iSiR1-5o ffil^ia^m^^OMtR^fcfe 
m te^fri © # v 5 ^ :/ • % #x ^ ^iltR^fi o r. ^ -e # § 0 *° *^ w ^ 

— 7a-i b-ct^ *^^^m^fc^t£¥<vMMM'mkfc^-, jrftT ■< 

^i3 0 f-if 5/7V >-^pcr^h: £ 0 , IEb<m^m^bttfc«^3ltRi- 
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3iSiSLtf>«^£ N 31i3ft»K:ffi^&A/T hv^^^^^y^mmt U ^tt 
?r^|§m^-&^tfRA(D^7 2 Vi'^i-5^^^x^5 0 CCD YvZ/^^^-ytWlfylK 
*5 V nt , Vf Jlf ±iM* * f&mp-t" £ 2Hjffl ^ — ~ V ^ Srai «> 5 £ £ # Rjfb £ ft 5 „ 
t ^/SLTRA^^gr ^ftVNft^^fel/NTfi, r*L£> 

^ft^\ RAt*a-t-5iE^t^i3-r 0 i-ft^^rcoft#j«'iit4Mfifiy s^^^a-Si 

U ^©m^fctti^^ll^bT^^^^^fiELfc^, 
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mw^n % %m * § s <t&m %u.m. * » * y y - - >- ^-r § #8* 

(si-5) «J;ml/dhrd^(7)M^J; 9 % w trtf- y y#SL©||Jirt i/t?~r/vtemz.m^ 

b) ja^^m^/^trsyje-rsxs, 

^mt^m^Mm-r^TM, b) at^T-oigm^/^^^t-^x©, 3o 
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mK&yft 5 zk&x%z> 0 ^(D^m^x k> s mPf^m^^tzum^^^ 
s#$ns 0 »^^#(«. ^r&t^ ffimfr&M, mmsH&A, 

mk&Wmfc^X&Zm^rn, naked DNkt Lt, FfMO h 7 ^ 7 ^ ^ V a 

a) w tr^jJ ^^fc«^y t^y >-«fEW(-li]^* 0 y^ K^rtHte 

^-y ^^fc«^y t^y ^tmmm^mm^^^^u^ wp^m^v*— 
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^^o^#)^314R-r§r i: %7?#5 0 at^O^^fcf*. *g^^/V(D^ s 

D ^ -^t4«, #J x. fiTF^it^ $ V ^ 5 st^OcDNAlfr it £ ^ n — :/ 
£ Lfc/ — f Wvf^J/ ^it— ^3 ^ RT-PCR, f»fSW = - Kt^lSf 
*ft5SEMV^c!>x^^^P ELISA$£M«fc t) % t« 

ckz)J: w tf^-y ^fe^co:/**— srg-trw t^y >-ate 

£Vj?mi~Z>Z.k&'V%Z>o l/^ 0 -^-a^t-#^JPS«^< s LacZ, ^a^A 
7x = a-^r-tf^S7^7s7^ (CAT) „ /P'77x7-f, GFP (green 
fluorescent protein) fW5Cim5„ tty ls$tf5fr(0'5&2&&1& 
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{k^<DS#^tt#(^JKS^^<, in vitro -efcftwr, W^^^P^-eTtP 

ftms, Birmt. gng4, ««-^, ^^s^k m#s 

w t^y ^^a^^iu^^^y ^^mm^mmi^mi-k^m^ 

a ) Wtmik&%o (d^t x\ w t^y tr^-u y tmm^mmtetf 

b ) mmtf v * # v ^^/^mM-t-z is, 
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m t uT«_btB t mm, wm^^^t^x® a ) ^ m cs#^ff 5 

^^^*tEWi h-t&^t So ©^ * y 

tk, mm, mt&k mmMft^tm^^fr^xmmkvx&^-tzzk&m 
7Lhfiz>o ^mmcommm^n, ^-^/k 

j»Rrt&JH\ f«l*)&JH\ tTftlts 1pS4, getirt&A, ^<Dmv%m#fc'A$n 

S-WSfe. a£*t3fcif^J;«9 3Eibi-SdS. Sift 

g/kg, 0* L < fijftjO. lmg/kg~^J10mg/kg, «fc 9 * b < tt$j0. lmg/kg~^l. Omg/ 
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HI4{± S w tr^-y >-<z) C dna£:7 0 p — zfhirzj — -V^zf* vTa ^$^-£3 

R3tt!RilX$*tfc^vKSr^i-o #'«vK©^*f*-ha»bMgt^ 7&220, 185, *3«t 
IK 140kDa-efeofc 0 

em*, mmmfanpimmmmipiskm (a) *5j:t^*sMfeirfi^jHiatn:#: (b) m«fc 

HI 8 ft, m»ii50^Lmm«feiJk?t^J:5^^#.i, gst-»w tf;f-y > 
Iu«t5 fet{^P^JlX*,^ ^r^i-iS W^*7? 5 o 
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m 9 w:, fti»©iMi«^(asMM©fi^^t»^ 

HI 1 1 tt % SLOcDNA^r ^ p — :/ £ / — if ^ o s> 7" -f V^Ssfcl «fc 5 VtSf » 

HI i 2d [ 35 s] ^^^b/cHA-v-y tra- y ^-haha^gst-sli*^^ w^fC£ 
in i 3 rau m»^coii5fifc*fi- 5 i/y if * y ^mmmnr -c##f u 

S 0 fetFlag^^ (Flag-tag) ffifrtdj; «^ Flag^ j/jfrg-W If*" y 7I6M^ 

mmm^mm&tt^-t^M'efr&o &&&&&&& ^m^mtm^m^xm 
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®jfc*5ft5v'7 tf^-y ^<0*SSr^^*^&5.^ag^^J;!9^jfefeSrfT 

-^-iifcT-i: L^i-W^yftt (neo) at^^^AL/t 0 ^fc^rUT 
(DT-A) itfST- ~k £ # 7 1 ^ ^ ir W ^ V a ^-^7 - £ L fc 0 tl (DM 

1112 oft, w tf^-y ^*^^*^^^<z)jt^M^?W^^^^-r^*"e 

5Bffift £i9DNA^ttffiL, Pstra^MHC, mi 9(-^Lfc7° 

0 2 1ft, W y ^it^^S-^ <?x<D/ — If ^ p y h^JfcD^m^^i- 

mMx-tbZ> 0 m£M (+/+) , ->y trtf-y yS^rny ?/^t? (+/ 
-) , tei^yy^r^h-?^^ (-/-) £ DmRNA£rttj±iL, w tf;3- y vjfrfs 

•# o ~ ^vkd EtBr Ife & £^ L7t 0 

El 2 2 ft, LacZ*fe&^£ 19 W fc^y ^mt^i^^ft L/c^^"^*-?*) 
6 o fl&£l2. 5 0 fcftj&£l3. 5 0 m<DW 3eM*5 «fc tJ^T 1 n r> ^ ^LacZiC «fc 
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tf&V l/(DmM>fc, FGF4, BMP2, BMP4 (D$m>tWlW., Apical Ect 
odermal Ridge (AER; fc$&<m#>btlfr 0 

H2 4{±, ^ J rvXm'?$X<D]fe$ilZ8m<D&3£ (limb bud) (DfiCmWftOLac 

(#-®c#oMK) fc$$k£ftTi^ 0 ^-y^/Wlr* x40 o 

@2 5(t n^ft-v >)^©Jte4l3 Bft©KS (limb bud) (D^-gD^OLac 

Z^fe^*-f-^*l?fe6 0 40#P«-fe<HTofc o LacZ<D#^S*^kF^3£cD« 

(#• ]»?>«) «lfe£^W3o ^-y^/H^ X200 o A, B,*3j;t^C 
ft, HI 2 AKMfo-tZio 

ID 2 6fi N ^i2.5Hiff^o«tT>X^i3 0#{c:*3tt5^y tr^-y ^iHS^^ia 

^-y ^ae^^^^a^^^fi. ^fn^^^kKu mmu^hm^m-e 

#*«KK:*5V ^TLacZfi, AER*5 =fc n^itmmwmm^mmummm^m^ h 
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^&m^T£^vxMM&"£7*^%^-r^nx*h& 0 m^w.-??* [373 (+/+)] ^ 

tew tr^-y ysfp; vtrt? [372 (-/+)] fctfc=7— y^tftffcfc^f 1 

^»iT«^ti^tt (H4> +) o ^s^^s^** (-) i>m.m 
Lfc [371 (+/+)] o ^o^n. Mte*3«t^te*{c x mtiR<o&M*$£Tmmt-k\z. 

i3 2(i, w tr^-y ^3t^T-*^»^^^ (i3d P cj£#) ©jfe^J: 
5-£2r^-r3o jfttt&i (pD o 

^*-t?fc6 0 (+/+) , W ttV ^JS^^n (+/-) ^f-ft*^e (-/-) 

foyy^y) -e©^.ucz©^8^s^,e>tt5 0 jBUfttfti (pi) o 
HI 3 4 tt N w \z*v -yfcBFf-^T ^Mr-^ V* (i3dpcfl&fp) <^l£l?£ t) #£> 

zr&#<£> =1 n ~— (i-fcfc> v>y tr^- y >-f§@yro £ tvws^ ^-fe&fttt 
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v^ 0 ISftfci (pD o 

B3 6ft i/S tfsf-JJ Vit-B^-s-^n^tl^^^ (13d P cIM?) ©if i"9#& 

LacZ^fe (^/t^y^tD^JS) mfebtbS (200ffiF©|fe;5r#ll&) c 
IH 3 7« N -^^^I^O^j: «9#bnfcMtit*lffl^» von KossagSfe^l" 
^tffcSo If^M (WT) , ^yttUyl^jo (Hetero) (H 

omo) xm^?^&3fc(Dmm^&tixh^ 0 w M-y vat^^ta^** (ho 

mo) Kfe^Tltfgj&IBWlSTiWfckJh/ao jftlftSfcl (pi) o 

(111^3; P 3) ©LacZjfefe%^i-^T?lbSo f"^^ MC ft 5 

*bfc 0 LacZ^fe (overnight) £fro;fc&, b 3^1/ y ^n^i/i/ (HE) Ife-fe 

IU3 9H W t^y >"it^^ny y^T? W?* (lacZit^f-y <y ^ 

>o ©w-tM© j3 -gair ^-t-f <DBm%^-fmx&z> 0 w« 3 at-cajjtu ^ 

iH 4 0 f4 N ^7 tT^- y ^itlS^-^x p;s/^7!?K^ (lacZit^^- / yt^ 

04 111 Syno-P3^gEbfc^'l>^JiiLfll©ELISA03|g*Sr*-f®"t?*>5o 3fi#: 
(No. 1-3) ^b#^J*L^t=S:0^U^tffif*"C^UTELISAS:ffofco 

oil* (m^, je#) ^apj^v^co 

HI4 2{i. Syno-P2^r^^bfc^^^J&L^ELISA^|^*?r^-rilI-e*)-5 0 3M£ 
(No. 1~3) fr^m±fam%M^Vtc.t%mXft%l\^XELISk%ff^ti 0 1fe$tf8rrV* 

<DM.m m*. iEm ^nm^m^o 

IU4 3H Syno-Pl^r^3$b^^^Jk?t(DELISA(D^^r^i-|l!-efe§ 0 3jifr 
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(No. 1~3) /^e>#7tjk?f^lEI^L7tf§^«b-CELISA^fTo/fc 0 WftU^V* 
J&(D>>^^^^n y^r^-sif (A) *3«fctm3fefe88fe£. (B) ©^«r^i-^JC-e 

i4 5ft, £v>v tf^-y ^ p— rAttftx. £&R\i&$m&Mffla]lk<D&& 
itefe«>je**-^-fW-efcSo ^K^uv-xm (he) ifefeftt^bfco 
!4 6ft N w tr^-y ^© g B^-^=¥^^h^'tt^^i-^*-efes 0 flag-w 

f^-y^Sr^ GST-HA-a-tr^^^s ATP, EL *3«fct) 5 E2<£>#£T"CKJ&&ii\ tftFLA 
G^af^iTOHA^^j; «9 W tf^y y©a Wh^itti Lfc D CE: IfflJ&ffi 

miKc ip: ^mn%m, 

T#7bo 1 OAO'lfttMtpy ^^f(RA)lf©tHi*¥f{U 0*ffl<**lfcBM& 
VfBlM^ ^SS&tt'fejytflS'Cphosphate buffered saline (PBS) t:»Lfc 0 
L7tM^5tnmiz:^^:#^(Cl|.fflifU, 37°C, 20^ 0. 25% r V ^V/PBSf^-fb^ 

^tfik^^-atf^V^^^^C^-Y^-^V^M (Virology, 8, 396, 1959) (10%FC 
S-DMEM) ^ffl^TSiL, 5%C0 2 , 37°C, 24f*FW 

Lfc D mm±m^X, 10%FCS-DMEM£Ji V >T» £rlfr 19 |&# N 

^t-H-#f LfclPlfit IT If iMIIffi^WILfc (The Journ 

al of Clinical Investigation, 92, 186, 1993) „ £ tifc tM^T^- /V LT, 
RA&# * * » £TF » m JW « t L T iclffi V n fc 0 

1X10 6 {@COS#ft5l5?tHS*ffllS^aO%FCS-DMEM 20mU3lS§Yl UX76cra 2 (Z)J#^:7^ 
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^HBtCJSJofc <b r 5T?#ifiSrBfe* ^ 0. 05%EDTA/PBS £ 0. 1% h y WPBS^7mL^O 

m mmm tm&-rz> ^ t ^mmx^tc 0 6© @ o^^oMi-iii^^^^-^ 

MMM ll?#7tRA^#10^^(7DyfIIITO^bAcid guanidine/phenol chlorofor 
mftfc-Ctotal KNASrttfctiU poly T If— X^rffiV^mRNA^^tM tit (Analytical Bi 
ochemistry, 162, 159, 1987) 0 ^ZAP^<^^— (STRATAGENEtt) ^M^^XRAB^ 
^fM'ffl^OcDNA^-l'y^ y — ^Sfe^f^VM^MLfCo picoBlue immune-screening 
kit (STRATAGENEfch) {c£t9, _h|5HJfe^!| 1 cOtrumK#ffllS^ulkif £ £ 5 immunoscre 
ening^=fTofc (El 1 ) Q nhtlfcWtfk? n — > (7r-^) ^/^77-: 2? 
(Cj: 19 ^7^5 KpBluescript II SK(+)^i^^Lfc 0 pBluescripte II SK(+){C1 
^A^HfcDNAO^ffl^J^MlSPriraerM^t^MlSPrimerRV (Takara) ^JH^-Y^ 
— 5^ — ^—^ (Proc. Natl. Acad. Sci. USA., 74, 5463, 1977) ^S^#ABI 
PRISM 377 DNA Sequencer (PERKIN ELMER) K «t «3 ®:feLfz 0 Bff^^^MJ^Iifijfe^i 

»««?iJ£ifc£Upoly(A) + ^gr^-tf2990bpOSSia^J^P^b^(c:Lfc (IB 
3W§-: 1 (7)42-303 l#i) 0 i<£>ittSa^J£JBV\ ?f M WcDNA^-T ^9 U —fr 
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*b5' -RACE (Rapid Amplification of cDNA Ends) & (Proc. Natl. Acad. Sci. U 
SA. , 85 : 8998-9002, 1988) KX'O ±M^> / MUr V ls<bWRM*$. 1 5' -fYWR^M<D 
-«t5poly(A) + «Sr^tP3031bp©ft3£S^!ISr»:feUfc (E^IJ## : D „ 
SSBa^iJ^r GenBank KiJ; 9 n v?-^-^ Lfc*^ li©ia^Jim^ixt 

v-y tr^D f^n— K-fScDNA (1799bp; BH^IJ## : 1 (D1233-3031#) £r 

*WISa*EcoRlXtWQioI«!.3a U*W bfc 0 EcoRI/XhoI©BttiB^JSr5|5jSli:«pOcDNA 
^W^^V S-h7^7a7-^ (GST) MWJl^? 9 ~ pGE 

X-5X-3 (dff A ttt7 ! ^ v*—z^l/Jf L7c 0 7 y ^cDNAO — §|3 A b fcpGE 
X-5X-3^BL21±M^tti-42°C N 45# t — h a y ^ \Z. X «9 sjf A U BL21/synoviol 
in-GST gene/pGEX-5X-3^#fc 0 r(DBL21^0. lmg/mLT Vtf->]J ^S"g-tPLB*fl6"C? 
ig^U 0. ImM isopropylthio-/3-D-galactoside (IPTG) SrSSJO bT37°Cl?j£(-2 

bButssi^^ i/s*?w<o&n*mm^ito j&fo&mm-emto bfcBL2i&p 

BSTSfc^NK lmg/mLy A$tfbb0.1% TritonX-lOOK «t <9 W^fcb^ D FT?Sfc 

^ttfcGSTl^-^ V"*^ W£r£tfHL21&3|5^ ^/^fWI:^^ftyt77 
D~^4B (GS4B) {^MmPBS-e»b, 50mM«5cM:5OV^;*- WPBSKl £ t> @ l£) 

2 "C#bttfcVy b^-y ^£3— Ki-^cDNA (1851bp; : 1 <D6 

0-1910#) (Z)3'~5fe^fc, 2^-T-»^^y/V^V-y i ^jk5»^ (hemagglutinin; 
HA) -tagSf#iDbfci/y tf^y >-cDNA (syno-HAHA) ^ )V # S4 7^ 

7x7-^ (GST)ffii^^^^y®^m^y pGEX-5X-lfc#AbT-^y^ P— = 
V^bfc 0 syno-HAHAstfK I P^#AbfcpGEX-5X-l^BL21±ra*^42 0 C, 45#fc — 
hVa 7^t<b9 2»A U BL21/syno-HAHA/pGEX-5X-l £r#fc 0 ^ OBL21 £r0. lmg/m 



WO 02/052007 



59 



PCT/JP01/11289 



lr^t^y ^&#trtJBJ8*fi-CJ8§| U 0. ImM isopropylthio-0-D-galactoside (I 
PTG) ^^PL-r30 o C-eM^3i#Wif*UN^(-GST N CjfeJBUlHASrBk^-LfcVy tT 
^-y^ (GST-^y tf^-y ^-HAHA) ^^^»©*aSr«l#Ufco 3ft'£>£«t8c"T?H 
I&LfcBL21&PBS^$5fc#-L7Mg, lmg/mlU A^KfcLO. 1% TritonX-lOOfcj; ?) 

nj^-fk ufc 0 Rj^b ufcGST-v-y tr^- y ^-haha^ ®£-£tfBL2i&3te* >^ 

^fi«l:^ftyt7 7P- ^4B (GS4B) Wtffl&PBS-T?i5fci£U 50mMjg 
TcM^VP^^-^-WTris-HCl ( P H8. 0) "9 @ ^) £ -T-SGST-v-/ t^y ^-HAHA^ 

Hg©HiSli, SOmMMTuSy^/P^^^-^tHM^^PBS^OOfS, 2000{«fJU 
25mM Tris-HCl (pH6. 8) N 0.25% sodium dodecyl sulfate (SDS) „ 0.05%^/^^ 7° 
J— /K 0. 1%^ U ira — /l^^y&bfc^ 8% SDS polyacrylamide«M^cW] 
(SDS-PAGE) tlfflbfco SDS-PAGE^ N GST-v^ / y >--HAHA^ jf ^ 

1/^ bP7^s/T^ ^fefcLj: 19 i-^f P VjJgdte^Lfco ^(D^ P ^iHfi. 5% 
^^^^;vy S:^tfPBS-CSi@., ^r^Tl \ 0. 5%^ ^ A 5 £r*a 

tfPBS7?400f^tC%|RU/t^EHA^e/ ^ p — IrjVfflfc (Boehringer mannheimtt) ~VM 
2SU 60^^^S^^i^Ac o SJ^, 0.1% Tween20/PBS-C^^L, horse radish pe 
roxidase (HRP) ^ ^lgG^W^2^m^t VXmU^m^^m^-^^:, 0. 

1% Tween20/PBS-ei»U HRP^#^|±J-r 5 ^ £ \ZL £ «3 @ i&^M^trj b7c„ HR 
Pj&tttf^tfJfcfiECL^ y h (Amershantft) SrfflV^C (Clinical Chemistry. 25, p 
1531, 1979) 0 ^^EI2^^bfc 0 _hffiGST-v-y tf^-y V-HAHAI^^^^K 

©5^*-y--r x>fb, ->/ tr^a-y ^^^/^^ecD^ft^80kDai»j^nfc o 

Wfef?j5] in vitrofC&tf fc^y V|E^;t^ W^SfCD^im 

i// tf^-y V3t^F\ (IB^IJ#-§- : 1) «7);«&$JpgiNfEcoRI^ifrU pBluescr 
ipt II KS^<y ^ — (ei#Abfc (syno/pBluescript) 0 -^rtf)^ syno/pBluescript 

(ljug) irTNT-coupled Translation System (Promega^) ^ffil^in vitro trans 
lationfefci l/?^/*?>g;%mmWft-eL 3B S]7'</i'foh LtM^ 
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i±fc 0 [ 35 S] 7^/1" V1tfS \z$r V l"<?9t£^ 10% sds-page^M b-f * — & 
T-rv4^— (BAS2000, Fujix) J; V) bfc 0 Jfe*«rg| 3 te**bfc. 0 

6 ] / — if ^ p j/t- ^ v £ § w if ^- y ^Afc^-iDmjmm 
mmi¥n^hntcRm^M<Dmmmm, hs^mffow, jurkat«i«b-rH 

eLafflB&m X <9 &mz$£\, ^mRNA&UM bfc 0 w COmRNA 1 » g&l%TJ?v—X 

tfcWi-eftM U ^-f p l/m^l/# ? p yf>f l^SfcT?^ bfc 0 p yl 

£f80°Cb 2H#P»Sb, x^vH-^^-T?42°C, 2^©^W^^iJ^^v'3 
VSrfTofco ^^^PMcMy^-^Vfciy/ \f^V ^(DcdM (1799bp; BB?U#-£- : 1 
O1233-3031#) %7°v— 7* t bT42°Cb 12B#P^M > ^ y *V X^it7t 0 £OS#C7) 
P ^BII^300mM NaCl N 30raM sodium citrateTlSfc^Mi, 15mM NaCl, 1. 5mM sod 
ium citrate^Sor50°C-e#Jt-»^tf ot 0 @ ^J(DmRNA(4X^7 £ 

• Hlfi^J 1 t?fWb^:RA0#ft*©millffilS 

• t hjW^lfe^rt^^ (HUVEC) 

• HEK (human embryonic kidney) -293T 

• mm\ 3 xmm LfcGST-asa-w tr* y ^i^^ « ^ / ^^ — ^ 

$BflS$#¥?&l325inM Tris-HCl (pH6. 8) „ 0. 25% sodium dodecyl sulfate (SDS) „ 0. 
05%^/V^7^ h=^$ / — A\ 0. l%^y-feP— 7V-e®.ab N 8% SDS polyacrylamide 
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nMM-W) (SDS-PAGE) td«fc9#8iUfco SDS-PAGE^#5B^jJ&*5fe^^^«fi, ^ 

Yu^fxi yy-j V^SfefcU; •J^hn-feA'n— * (NC) BgfcSg^Ufco -(DNC 
IfttC&U tt»W0»Blfetft:jfiLfl!f«r, 2. 0mg/mLOGST-g|$# W yii^^^^f 
t5%X^rA^7V^^P^Lfc Tris buffered saline (TBS) "C1000ffiFfc:#$LUT&*& 

WZft%.t£$&i&ElB$teffoi£ 0 B.fc%k<DNCm& 0.1% Tween20/TBSlr» U ho 
rse radish peroxidase (HRP) MWt&$^^Is^ft& 2&foftt L>XM&V60ft 
&&KJS&i2\ 0.1% Tween20/TBS-e'» U HRP^tt£^ft-f- 5 - t id «fc 0 
SSr&ttlLfco HRPjgtfe©tftWKlttEadf-y f (Amershamtt) SrJEV^ (Clinical 
Chemistry, 25, pl531, 1979) 0 i^^r® 5 idTF Ufc D 

nyfp-;^ (H15;+GST) ld^TRAm#**mfltMt^m £ *U HUVE 
Cfe J:TJ«HEK-293T*iBjJSlcl^ffl ^ tL7fcV>220kDa^ ® IC^S^Yf lllffl^Jkif 

220kDaW<^> KT?*#£;ft,fcSJ&tfctt\ McO^i !)i(C7^7' 
(^ft^240kDa) „ a>3V*f*^ 5— ^O^^sy h (^4^200 
kDa) ^iM'J^tU ^ro|Oft03te*mai<5^tfV/ tr^-U VO^*«^220kDa 

^»!llT«b/tRAS#**^itIf«^ 1% NP-40T'W^bLfclflM#® 
^•Sr«b7t 0 -tZ?yfJ^»^#r^^ 25mM Tris-HCl (pH6. 8) , 0.25%sodiumd 
odecyl sulfate (SDS) „ 0. 05%^ /k# ^ h =c <? J — /K 0. 1%? V ir n— /VT:%±m U 
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8% SDS polyacrylamidemM£k» (SDS-PAGE) K X <9 ftM bfc Q SDS-PAGEf^ ?#JSI 
»Ei3*^^^fC^ hP^o V^&cJC £ 9~ hpt-fe/ixpw- ^ ( N 

C) H^fe^LfCo ^<DNCflH^£fU 5%^^rV^^^^P^fc Tris buffered sal 
ine (TBS) lB#f^n 3/ Lfc^ RAE^S^M WkU^fiM b#fe 

0. 1% Tween20/TBST:i»U horse radish peroxidase (HRP) Sfi^rC^f-^IgG^ 
*^2»i LTI?I, lH#RB:fe2SSJS£lir. 0. 1% Tween20/TBST*^U HRPfg- 
tt^tfeW-r 5 r t K X <9 @ ifttfdl^ai Lfc 0 HRP|g'|4<Z)^aii-{*ECL^ y h (Ame 
rshamfr) ^ffll^fc (Clinical Chemistry. 25, pl531, 1979) 0 fefr£gl6l^L 

[«#>j 9 ] ^^fevfet- £ s ^»te^f«iu*5 it s w bra- y 
mmmmfamn%m^^fc&m%k&%?f^fc 0 1% wtT^^y (bsa) T?3o#y 

o ^^r^^^rtTo7ttl^:tC N l%BSATn00{t^bfc^yfrMJte$n;iL?t^^a-e60 

^fMi^fr^^v^c^^^Tofdo gst-£&#w \z* 

mVtc 0 V Jf> KiCJ2 N ia^lj#^- : 1 (751233-3031#^T?Wv-y tT^-y ^itfS^-17 
99bp#Ab7hGST-iij'a-^^^^^«^^^^— pGEX-5X-3^BL21(^A^^m^* 

«fc «9 f^K LTGST-§R^syno-GS* 7 J>> t Lfc 0 W^fexVf »lStrL{*^ffi^SiJ 
-^(D^ hn— GST^y K£ LTPCi 0 \Z.$tikm&<>( J '7 "7 ^ ~ 



WO 02/052007 



63 



PCT/JP01/11289 



KJE£ft©*#£rPBS*T?iSfe$£8K fluorescein isothiocyanateflfl^Pif^IgG^ft: 

^ / y ^a-a- ^y/^staot $ n & z t &wmx # ft m i ± 

TtTofc 0 1% BSA-C30^Oy^rV^bfc«*^LT, 1% BSA^100^%^bfc 
RPSHstn: * f - =¥lgG#L#: £ 2 ^cfeif* £ LtMHJS £ ^ft 0 tftmggM^Jkfit fdjk 

TfTofdo GST-8|S#W tf^- y yl-^^ fC^2. 0mg/mL$>5 (2. Omg/ 

^y VBfe^v^JtlJi.fciJliJ&btiSr fcj&SfBi&bftfc (B!8) o -3j07t-C_Lf2G 
STHfB#Syno-GS3&> b ©*t^**d£o^»li»|^|J:^S^Sa^.r±, GST-GS^ b 

mmn i o ] RAjfciMiLj* s tra- v ^m*(D&tE 



WO 02/052007 



64 



PCT/JP01/11289 



jftflMCfctK ^-fGST-^vV tT^-y ^B*#^^^W (lOOng/lane) &SDS-PAG 
E»C <£ 9 £fcftj NCflltls^ Ufc 0 1 ^Cfetf* £ LTRA&# Jkfll ( 5 M) % Tris bu 
ffered saline (TBS) -?1000{gffiT$? U GST-$B#W t^U ^1*^ ^^IC&rife 
^UfcNC|g(c:^J-LT^aT*60^^H^$*fc o 0. 1% Tween20/TBSTNCJBI£$5# L 
Tc^HRPSlifelt MgG^Cf$^2 7^f*i LT^-e60^|$H^$-tirs 0.1% Twee 
n20/TBS-e?» U HRP^ti S:^ttli-5 - £ £ 9 S tttftlR t Rfo Ufc t h IgG&& 

( 5 5 ^j) fcteGST-fi^v-y tr^- y m^%rt%in.i 

gGttm$w-&irz > z.bi)m#>htLfc (mi o) 0 — # % mmmmrn (oa) 

tKE^t t h jLfl? teGST-g|5# i/ / }?3r V ^ 3rf&ii-r 5 tt» ftbti 

^r/^up^y-x "^^^sr^^w+isf^ffl^^" N pp. 66-67. m±%t; 

Kaelin, W. G. et al. , Cell 70, 351-364, 1992; Skolnik, E. Y. et al. , Cell 
65, 83-90, 1991; Sambrook, J. et al. , Molecular Cloning, a laboratory ma 

nual second edition, Cold Spring Harbor Laboratory Press 12. 16-12. 20, 198 

9) o 7^77!)-77-^If (XLl-Blue MRF' ) KL3TC20ftffl4 V^r 
h lsXmtk£lt, TopT^'v — ^timomyu-b^)Xiffz 0 42°C^3. 5^M^^. 

lOmM IPTG ^UmVfcmtB^^t'- Fnt;VP^yy7V^7°^ h^Mt 

$ fc^37°c-e3. 5mmmm^ffotc 0 t^^ikwmt, »^7t- [i 

OmM Tris-HCl (pH8. 0), 0.5% Skim milk, 0.1% TritonX-100, 150mM NaCl, ImM E 
DTA, 5mM MgCl 2 , ImM DTT, protease inhibitor (complete, Boehringer Mannheim 
tt) ] -^5^m<Dm^5mn^>t^s ^P'^7^y77- [lOmM Tris-HCl (p 
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H8. 0), 5% Skim milk, 0. 1% Triton X-100, 150mM NaCl, ImM EDTA, 5mM MgCl 2 , 
ImM DTT, 5% glycerol, protease inhibitor (complete, Boehringer Mannheim 

— - SAT? 32 P7-<^bfc GST-W tf=*-y >-(»^!l3T?ftMb7c GST-9S#V 
/ tr^-J? i'M^W^SC) Sr^P-^^ L-Ct/Px. ($J10 a cpm/ml) , -f^^ 

(SL) fcifeWttfco 

SLtf)cDNA$::-ol^T\ ^<Z?5';fe^#i£©100bp, ft bt5i£3' 5^^#^O100bp(CoV^ 

^StlS^^lOObp^^^TfiSl-S [Lecka-Czernik, B. et al. , Molecula 
r and Cellular Biology, 15, 120-128, 1995; accession number U03877 (cDNA), 

AAA65590 (protein). "EFEMPl" & P^fifrl 5 : Stone, E. M. et al. , Nature 
Genetics 22, 199-202, 1999; accession number Q12805 (protein)] t PffifftS 

[|i|»J 12] S a v =T -f is «t 5 SUtfc^ cD^Ji, 

HJfe01] 6 t mm\^mm^ ± <9mRNA£«U HMJ l l T?# b H/tSLOcDNA 

T?fc& 0 RAS#ft5feitm»«, SLjl^^^mbTVN§Cl^^febnfc (m 

1 1) o 

HEK-293T 



A549 



HeLa 
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immm 13] w c ^ y^i sl<^m-^ 

SL cDNA^^Jfe^3 i|H#^pGEX-<^^ — |3L#AL, GST-SLSi^ >v«^ SC&ffs 
Mb, 10% SDS-PAGE{^GST-SL (500ng) , 3 V b n — )V t LTGST (1 /z g) ^Iffl b 
yt 0 SDS-PAGEtJL x^l>p :/p •? ^ o Lfc 0 ^© 

-^--Y pyg^, 6M guanidine hydrochrolide. 5mM 2-Mercaptoethanol £r"a t?50mM 

Tris-HCl (pH8. 0) -C1R#NL ^g.-e^'l4£i^ 5mM 2-Mercaptoethanol. 0. 05% T 
ween20£-atf50mM Tris-HCl (pH8. 0) X4°C S — 8frP¥£Lfc 0 tbfc^-f n Is 

jfllti. Blocking buffer [lOmM Tris-HCl (pH8.0), 5% Skim milk, 0.1% Triton X 
-100, 150mM NaCl, ImM EDTA, 5mM MgCl 2> ImM DTT, 5% glycerol, protease inh 
ibitor (complete, Boehringer Mannheim|±) ] "CMSL, Blocking buffer (0.5% 

skim milk&Wt^mtmvmfffiX^&Vf^ ^<D^ TNT-coupled Trans latio 
n System (Promegaft) ^.tFpcDNAS-HA- is J ^-HAHA (IB?iJ#-§- : 1 <Z5W tT 

^-U >-cDNA 1851bp ; 60-1910 £HA-tag£#An Ufc W tT^-p ^cDNA^ISm^ & — 
pcDNA3(^Abfe) 3rffll\ in vitro translation^rff V^[ 35 S] 7 L TcHA- ^ / 

tra-y v-hahaM^-^v^^K ([ 35 s]HA-vy t^y ^-haha) ^y"^-^ tvxm 

V \^ p >-H±CDGST-SL^t/GST t gfi^2P#|fflSJ3? Sitfco *©t>f P ^Blte, 1 
OmM Tris-HCl (pH8.0), 0. 5% Skim milk, 0. 1% TritonX-100, 150mM NaCl, ImM E 
DTA, 5mM MgCl 2 , ImM DTT, protease inhibitor (complete, Boehringer Mannheim 
m TfiSfci^U i l?T-r=7 4y £ — (BAS2000, Fujix) -eife^ft^ttJbfCo 

p vlf $ ttfcGST-SLl^^ l/s*9 ff £: C 35 S]HA- vV y >--HAHA« N M 

%-<Dffi&j!>mm&tlf£ 0 ^Tc=i> h V—^Xfo%GSTk [ 35 S]HA-vV fe^y ^-HAHA 

iw^f^feb^^ofc (mi 2) „ w^yy^sut ^ 

^ cotSSM <t •? 5Ci $ ^7t 0 

-ttcMMm 1 4 -?f±, w t^y ^ £ sititw^w y >■ y #v K©^ 
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1 1?|iMbrcRAS#S*mBl«^5X10 3 cell/well £ 5 t£ 96 w 

ell plate&-fl3Vf»KU GST^fc^GST-fP^v-/ fcT^" U V&JftlfcifciKO. 01~1 M 
£ fcS «fc 5 (-«±^}d^P Lfc 0 ig* 3 0f^ 3- (4, 5-dimethyl-2-thiazolyl)-2, 
5-diphenyl-2H-tetrazolium bromide (MTT) /PBS^Iffifl£±?tt-» U 37°C, 5% C 
0, CO^#"C3^WJt*?rtTo7to J**^»J&±ft&SfcDI&#dimethyl sulfoxide 
J; <9 MTT formazan^JtftSrjfiEflPLKJfcSaHSSrfTo^: (Journal of Immunologi 
cal Methods, 65, 55, 1983) 0 10%-FCS/DMEM, 37°C, 5% C0 2 <D4kWT~C<DRfi&& 

m&mi&mti&mfemsT-M&is ; \?*v > (i^m) izx^x^mi^nfti&ntz. m 

1 3) 0 

[afe« 15] Wt't!) ^ifrK^* A^ * * cd fNK 

yA ^^/i^^^rtw t^y vii^^A^^-^#llSLfc 0 ^^ 

— fipCAGGS (Niwa, H. et al. , Gene 108: 193-9, 1991) ^(atiiL, 

^e— icifi, js t^^v^p^— ^— s ^WNi/Hj— t mm b^^fn^ 

W yl^ff|Si^>'^>''f — (human cytomegalovirus immediate early enhancer) 4" 
ffiV^fc (El 1 4) „ 

*ALfc D g»^cOt|'tetu^^DNA^^Ab. aEALfcj|MPIi N Hf^**^ * 
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y >!ti§ia^^^^^K^x«^Lfc¥K^^-t- (mi 5) „ 
i e ] WW ©«a«^«JttW 

m$fcU&<Dm&tyfr&^^ h*isv (he) ^febfc 0 ^h^^y^ 

t*tit^*?)^fc (01 6) 0 — £\ fcfrfiai: bfcae^A-^^^^jE^^ 

lEBfrmtetiii^tLft^ofc (mi 7T) o 

tr#-y ^jft^wjt<p*!tfiM*&£ ^^-^ZMmi-ZMG^ 

T-^ bC^tv^^yftt (neo) S^^lAb tfc^7fU7|iA (DT-A) 

bfclfflMc3*|&-e# -5 J: o \z L,1t (El 

1 9) 0 
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mfewfoit fcmmmnmi^MA vwMuu^m i-^-r a\ - 0 mm vxm 
m^wm t nWi^m^ xk>, / y?rv v^y* bfc # htitc^ n ^ 

m^Mf^f-ifV^P bitiaWltfc, SHeIH'^ (1 4 HE) *5itJ« 
W^yy^fnyj/^7")bvi)^ (3 2E) tltTIl 4t2lftg^© 

MJH^!H2 0^-f o If^M-e«6. 5kbp N *^^^-^^^-e«8. 5kbp, -^t?^^ 

^bmRNAfc-ttttiU 1. 2% T^fu — ^ ^20 u g-T-oMMMWi b/c 0 

<z)^, ^/y^TC'F?^ (-/-) -ett^/ t^y ^mRNA^m^^-f 1 , — 
rn/5/^7^h-7f)7 (+/-) Xii, WtkM (+/+) {zith^liV^mRNA©^^^ ^ 
tlfz (021) o 

mmm is] w if* y v^mw^w 

^B^tL.fc 0 ■f~?J:t>'b, 5-bromo-4-chloro-3-indolyl-j3-D-galactoside (X-Gal) 
ffi^"Cfl^#:^-fe^^ LacZ (j3-^7^h^^iLT) Of§3^»£ 
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fcjgf*. Apical Ectodermal Ridge (AER ; 0*JESHH%) £3 £ t*tt# ■ (Sfc 
fcSSV^^M^ftfc (S2 3) o 
fl&£l3Bi&<0&3f (limb bud) £Jfr«9fcU *Jfe§I^Srfm#^ 
^fvyv-xt^ (HE) 5fe&$fcUcZjfe&£*Tofc„ JMfclftfcte, &*£#)tf-£rP 
BS(-)-C5^ 3®-»L, X-gal^^ [X-gal (20mg/ml) 1.25ml, HEPES (1M) 2. 
2ml, 7iyv'7^1'^ti (lOOmM) 1.5ml, NaCl (5M) 150 /zl, MgCl 2 (1 
M) 65 Ail, lOXPBS(-) 5ml §r 5 !1 QtK U U stfT) t?50mli: bfc^CO] CHjOit^tf) 

Hmco*ffl^ • 45cfr<DJS3£) ^*fe£*VCWc (HI 2 4*3 .J: 0*2 5) o 

c^ife^j 1 9 ] mmm<Di&.ti 

^<&*5^©Wfc:0*fc^r±SB&bJfc/&a»o;fc: (02 6) „ j&*3 % sft^E-e £.X-ef± 
^ofciifciO, ^gc5E^#^btb7h (*1) „ 



1 













J£3e 12.5 B 


10 


0 


8 


2(±) 


JS4 13B 


10 


2 


7 


1(±) 


14.5 B 


6 


2 
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K?) 


J££ 15,5 B 


6 


0 


5 


K5E) 


4 511* 


46 


14 


32 


0 
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atu ft^-cm&i&zti-f^ Bt^ft^wftfe^fe (027) 0 

*^M*^IBJa©*«l*fMft (#^#Sr^i-6SP&) H^^^oMIr 
RBfe^$UcZ©38Sj6S»&k;h//t (El 2 8) 0 

v^fc (029) „ iic7;v^t v^-t <t l&a ry if y yw; Kfc«fc 9 
y —x-t?ji&k«u r y if y ^ u v Y^xrr^y^ v^w- ^ ± t) ^fe t/v# 

mnbfc 0 *s* % ^^-c«-fr»ii (#<^fe) . (^K-fto ffiLW (*<^ 

-fe) Ol^tb^^^fe^n^^ofc (03 0) G 

it, t^y >-^m^«>btL3tr vv t^y 

•7^(3it§3 7^ylIW (cia) i* % t MittMi5y 

y^7>?w^ (—x n g^#o 4 ta-zmsm^ y * =« ? ? t 
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SyfTVh (K0) -7 p X J; V) %hfltc (explantjfe) «<D 5 • 

7 7^"-«, KossaOlfcfeft 2? # • BtfHgJifeffia 5 ** y v ? 7 t> h g 

5^©«l?ttaMLTV^r (H13 2~3 8) 0 

Kossa|fe#,ra: N »^?5feM, (5% w/v) "CfiifeU ^®7jct?S< ?5fe 

f£$K ft«tf!J^« (5% w/v) TSStc • 5££FiHtV\ 2fc^, £vw^ 
UO"Kl (0. 1% w/v ^r;l/Vx t fp-f (5^ 9 U'T • 7 7 7. ^ K) , 5% 
w/v BfcSfcT/i'S ^NtJte-fe&frofc (H jE^fe, r|ift^fe-ffif»3t 

£MBt^-J , 257-258, 1961; y j/^, L. , ^ jEIR, rfc&j&fc^ 

fcit>lMf-®t/jfe , 625-636, fiTKtt, 1962; feif ft, rjjfljlft-fb^fF 
^fe-atttHJSU , 616-621, itlU^, 1965) 0 7/^P7t^77^^tt 
(D^ffifi, 7VK# y 7*^77^ ta> ^SSaagfe-fe^rS/ h (Sigma, Diagnostic Kits 
and reagents, alkaline phosphatase (AP) , leukocyte, Cat. No. 86-R) {Cj:^ 

[HJfe^ij 22] w tr^- y ^ite^- /s^T^f^^ * £/B V ^ tz^rn 

v- y tf ^- y >-itfS^^ p/j/^77 (iaczit{5^ / v V -f » ©Soft 

T y - W lc «fc B fffffi L^Co 3 Eljg&ft Lfci/y If tf- U ^at^?^ 7 1 P7^7yW 
$X(D%Qf&&&ffi]&&24VxJl''7u— h\Z.l?^^fe *) 0, 1X10\ 3X10\ 1X1 
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o\ 3xio\ ixio 5 loyo^^ffM^^tf^y =^^M4 

-y^mm (dmem) tip~?—m%mvtz. 0 ^-r, »j^#o^^hbm§*(-#0W 

j» (^P^&M) (100^1/well) 
15^o< «9 bMb 5 

£B$? 20^1 (31, Mgmifc (0. lMMgCl 2 , 4. 5M £ -p* 7° J — )V) & lfiU 

ONPG}§M(o-nitrophenyl-^-D-galactopyranoside) (0. 1M 0 >WWkW%%. (pH7. 5) 

4mg/ml (DmM) & 22 p 1, *3,J:t* 0. 1M V ^fflfcffifc (pH7. 5) 57^1 
x., Sr 100 M 1 t bfc 0 ^iSL^^J; 5{-»LT, 37°Cl;60#|fH ^ ^ 
— bUfc D 150 /zl <D 1M ^@^MJ (Na 2 C0 3 21. 2g £r H 2 0 ^^U"C 200 

ml [:^7y/U 0. 45/zm 7 /W* — ^tAil Lfc & <D) ^in^THJ^^if-lt ^ 

-#7* t?^as*fetij£frfc (83 9), p-tr?? bisy— em&&im 

(7)^-^^PUTl^tO?|lJ^^fort 0 i«»J£UTte, (Predn 
isolone) (0.01-1 /ill), $3 «fc tj ? 12-0-tetradecanoylphorbol 13-acetate (TPA; 0. 
001-0. 1 n M) £rffl v >fc 0 7° v F— y p yfixf n -f TPAi3:7°u tM 

V7 0 c^-^-^t4^f^#^g^Sr.i^iJp^bfc (04 0) o -f 
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fcfc>*N *3SKU:36<J< Tyt-fliaoT, 3fcjffl<z>W tr;*-y ;/:7°n^— ic 
M5gtt^*L9 ?>i i^ttttkfrfc,, ^±<Difem^b> r<DJ:5ftT2/-fe 

[^»J 2 3] iW^y^^D -^/Mft#<DfN& 

Syno-P3 (SLALTGAVVAHAYYC/Ifl^lJ*-^ : 3 ) „ 
Syno-P2 (TCRMDVLRASLPAQS / / @fi^lJ#^- : 4) , 3o£Xf 
Syno-Pl (GAATTTAAGTSATAC/ / SS^IJ#-^- : 5 ) 

lh) ^^^tc 0 Km^^\^t^^m^y^V(D wng& o.imi $m-&mfo\z- 

$g$?U 7P^yF<?)^7^yf (fca) o. imi^*Px.T^j^^j^Murt 0 

^^^^tb^SfZCcD-r^^ (BALB/C^^ N 5igflfc) WfR&TfcO. 2ml Silt 

^ufc 0 ^3ffi»2aiw#jj:tf4iafTVN, *©i»MfcK:£ e, minhfeSE vtc 0 mmm 

(D8Bm^ 'Cf|»d*b^JkUjfiL?S200Aim±Sr^b^i o ELISA^ ± o-C^Cf«^± 
HI 4 1~@4 3^U/c 0 #JkiSf*^te3ig^TyHr^&frV\ ^©TOjjt^r^^ 

zmtSft: (P3U1) i-^^^MlS^KlO^fPb, 5 0%OPEG (fnft 
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«Mt, «±?t^^^ufc 0 &&j£^7>?}*&mm4k 

LfcELISA^— h£ffl^7h 0 ^£0^f»C0^^o«9Tfe^ o ELISA^— Hdi§ 

10-14 13 H^HLfc = n~-«r*!|}&U i^*_h?t^fe^To 
P^- y^o— ^V^U 10—14 B f^iLtn P^^IJfefcj;^ 

t5*/^^-t/^M14t5/^7^ K-vtU, Syno-P2 (IB^I#^- : 

y ^<z>&tti 

< i > £v>v tr^ yy^y^o — -r^m^ <£ sn^&jfsrf EWis© * ^ ;*> ^ 
^M\n 2 3 -e#fe^LfcSyno-P2^Mii5i"«) 2fi(D£v>v tr^- y ^ a — 

m* (lODb*3j;<^7Bc) £ffll^T. 'ItttPti V V ~v (RA) 
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<Dktewh% 0 ttmtXsT* mmmmmmm (oa) &&<D$tmmhfflfvit. 0 

^(D^m. RAS^S^(DmK»^^^v'^^^ai§^fc (0 4 4 A) 0 

£ , LT#«l#: t 9 * IgG t y S?-FITC£/Bl % SfifettSSifeM 9 {nfEf£<£> 

£tWtas, -^ta{*0^^^jS$-^fcMm^^ai^n^^ofc (IH4 4B) o 
< 3 > tru W tf ^- — ^Mftft:^ £ 3RA&#*3lS» IH8»Mlfe 
*y ^ n— ^-/Vfei#:i0Db*5 iOTBc^f^T, RA^#^fc^^ Lfc»JK*&ifc§0>T- 

}ft#:iODb£; =fc t*7Bc£\ l^XMWtiKW- 1 LT^ ? xigG t y v>-HRP£ffl V ^ Sflfete 

■So 

CHJfe^J 2 5] w tr^- y yo^-, tf^^ y ^i&o&ttt 
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(Hashizume R et al. , J. Biol. Chem. 276, 14537-14540, 2001) 0 W 

tr* y ^moivr g br^vfc?g*fe&sfc5j&>£r 5 dM^ufe„ p caggs^ ^ 

idFLAG- W bT^" y ^38tfS^£#A Lfc^V X 5 K«\ HEK-293«f- h7^7x 
^a^U 36B#P H ^I«^H]llXbfc 0 Buffer A [15 mM Tris-HCl pH 7. 5 N 0.5 
M NaCl, 0.35% NP-40, 1 mM PMSF, 2 p. g/ml aprotinin, 2 ^ g/ral leupeptin] |CT 

ofc 0 Buffer A%b<{40. 1% SDS Lfc Buffer AICT3HL Buffer B [25 ra 

M Tris-HCl pH 7. 5, 50 mM NaCl, 0. 01% Nonidet P-40, 10% glycerol, 1 mM EDT 
A] (£T2[Hjlf-X£i5fc^U SO/zKD^-tf^^-^y [50 mM Tris-HCl 

pH 7. 4, 5 mM MgCl 2> 2 mM NaF, 10 nM okadaic acid, 2 mM ATP, 0. 6 mM DTT, 1 
.5 fig GST-HA-^tf^e^^, 40 ng B£&ft3feEl, 0. 3 ju g UbcH5c (E2) ] £r^#PL % 3 
7°CT:30^M)S^-l±-f- o 0.1 M DTT&^tf 2XLaemmli SDS-loading buff er£r30 1 
*0X., *V/Hfct, SDS-PAGE(CTJgPa U b n-fcyVP— *JRt£ F 7 V^77- 

L/c 0 — ^^{d^^LFLAG^ (SIGMA) *J «t tflftHAjfcfl: (n*/*. - #4 T ? S X 
X^y^^tt) £JH\fc 0 HRP^'140^t±i{«»j7 tmfift^ffofeo ^ 

h p —/V- b UT FLAG- V / tf^- U ^itlST-^r h 9 7s^^ 3 y LfcxMco^ 

^FLAG- W tf ^" y^y/^fi^: £J3 V ^ fc 0 £ 6> GS 
ATP, El*fdttE2(Z)V>-ftt^^^PL^l^^tfTort (GST-H 
A-^-tf^^^^DO^^fiGSTSrffiV^TS^Srfiro^o 0.1% SDSS&JQBuffer A 
0 immunopur if i cat ion LfOV ^^rffiV^fe^^^Hl 4 6 {d^Lfco 

^HAirC^iS^n 5/ Mc&l^T, *sj ttV ^(D£-^Ml (HI 4 6 *ep) £ 9^)3 
5 kDa^C^^-rX^^V K#M£tti£*Wt (B4 6 ^|=P) 0 - m^FLAGfci 
flsr^cfc^n-/ M^fcji.kjft,, GST-M-^tT^^W tf^-y y|c:#JBbfctO 
t^z-htifc 0 £bic: N atp, El*fc{*E20V^tL^Sr^UfcHfS^"e« N w 
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tf^-y VOgB^t^^WbJ&Sjg^ bftV^ bftm&frilto Buffer A<WClf— X 
mmunopurificationO^^rJ; "9 N 2) W VteE3^ tf^^^-g 6|C U if 

oTii^tis^; t^y >\ ^sw^cd y ra, rao?&!S^Sco prawns 
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So 
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1. TIB (a) a>b (e) OVvf tlfr\Z&1&<Dtf V * * 1/^9=- K Q 

( c ) IE^J#-^ : 2 ^fBifeOT $ J W®M\Z.%>\ ^TlfL< ti»<Z5T 5/1 

4. (1) - (3) ^f)^W^i^^*i^>^< irfcloofiftS-Sr^rt-S 

( i ) isttMtp y $-??-B%-(Dikmwz&m ^H^m^t^-r^ 

(2) i// tf^-y i/ytfis\*si-*bl&frt2> 

(3) m^if&^teii-rs 
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5. ft^i N ^taizmikm2\<zmm<D?t-°y v-^FfimA&nt^pf—a 

9 . S*jfcK 3 fcffi*fetf> 9 ^ K * fc K «r£t? % ft^^B 3 ^fB*j<D * 

1 1. m^ms ^mm<D^>^^m^tu^^^t^}t^^m^^. na&s. 

(2) 1**3® 3 f cifBlft <OS *3 «t tf / •£ tt.tvnft^?- K fcSBr£"t- 5 #c 
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1 8 . f#:£ig 1 6 (d|e*t<D/fr° y ^ ^ K^-atf, fif^f 1 ^fcttft^TW 2 (cfB 

2 0. mjfc&v v-?^mmmMx*%>%, m^mi 9i-ie«c©^fc 
2 1. mmt>^wkfflm^%®mx~&z>, m^mi 9Kmm<Dj?fe 0 

fit**! 3 ftlEto^f - h\ f&#3g3 fc:fE«tf>* w?^SCtc^-T5^ 
ii) X@ i)o^tB^^, 11'14M«py ?-^£85ji#tt5xm 
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25. ^iww^#(7)m)^m^*rc«mii^i&-efci9 > itttwifty ^^<o-^ 

2 9. y V K^->y if^-p is y KSl-5T?*>5ffl!f3jSE 2 8 ^|B4fe«o^fe 0 

3 0. ^©Ig^ttf, It*^3(cf3«c^^ V^^^i^oy #VK£<£>^£rPJL 
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a ) |«^^^(Z)#ffiT^ff*3l i ^|E«(D*° y 55 ^ K«rism-rs#fflj8a 
feco^^ y — ~^?%m 0 

a ) if^ri 3 3 inffimojjmzxoT, w^b^oft^ig 1 (cfBico^ v * 
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3 8 . fflWfcE 1 m b < teff 3jSS 2 mflB«©atf y ^ ^ h\ »3fc£ 3 tegfflftOSJ 

4 0. SNSSl ^fc«2^|E«6©#y^^ K^JfettfcigA&Jh/Cl^ ft 

4 2. ^Htt^O|t^l^fc(i«^2£OV^Tn^{-fB*fe(D^y K 
4 3. ftllcD^g^^y ^^^f^^n-Cl^, |f*^4 2{-fSic(D h7^^x = y 
4 4.ff*JS4 0 ^fcttfit**! 4 2(Cf5tfe© h7^^x 7 ^^k h^titt^J^ 

4 7 . #:tf>X@3:^-is\ ft*!! 1 SfcfSffrsjSK 2 l-lEic^ V % * Vcoftm 
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a ) m^m 4 5 Km^^m^ iot, wimk&mom^m i * fctttt*^ 2 ^ 
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2/4 6 

02 
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03 



3/4 6 



kDa 




* 29 
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4X4 6 



4 
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5/4 6 

5 
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06 



6/4 6 



kDa 

210 - 

127 - 
84 - 



49.5- 

35.3- 
28.1 - 
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7/4 6 

07 




B l*lHft»JRMMrt*(c <fc « IK Xftftftft 
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SEQUENCE LISTING 

<110> Locomogene, Inc. 

<120> synovial cell protein 

<130> BHP-A0001Y1P 

<140> 
<141> 

<150> JP 2000-405082 
<151> 2000-12-22 

<150> JP 2001-266492 
<151> 2001-06-27 

<160> 7. 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 3374 
<212> DNA 

<213> Homo sapiens 
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<220> 
<221> CDS 

<222> (403).. (2256) 
<400> 1 

gccctttctt atgagcatgc ctgtgttggg ttgacagtga gggtaataat gacttgttgg 60 

ttgattgtag atatagggct ctcccttgca aggtaattag gctccttaaa ttacctgtaa 120 

gattttcttg ccacagcatc cattctggtt aggctggtga tcttctgagt agtgatagat 180 

tggttggtgg tgaggtttac aggtgttccc ttctcttact cctggtgttg gctacaatca 240 

ggtggcgtct agagcagcat gggacaggtg ggtaagggga gtcttctcat tatgcagaag 300 

tgatcaactt aaatctctgt cagatctacc tttatgtagc ccggcagtcg cgcggattga 360 

gcgggctcgc ggcgctgggt tcctggtctc cgggccaggg ca atg ttc cgc acg 414 

Met Phe Arg Thr 
1 

gca gtg atg atg gcg gcc age ctg gcg ctg acc ggg get gtg gtg get 462 
Ala Val Met Met Ala Ala Ser Leu Ala Leu Thr Gly Ala Val Val Ala 
5 10 15 20 



cac gcc tac tac etc aaa cac cag ttc tac ccc act gtg gtg tac ctg 



510 
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His Ala Tyr Tyr Leu Lys His Gin Phe Tyr Pro Thr Val Val Tyr Leu 

25 30 35 

acc aag tec age ccc age atg gca gtc ctg tac ate cag gee ttt gtc 558 

Thr Lys Ser Ser Pro Ser Met Ala Val Leu Tyr lie Gin Ala Phe Val 

40 45 50 

ctt gtc ttc ctt ctg ggc aag gtg atg ggc aag gtg ttc ttt ggg caa 606 

Leu Val Phe Leu Leu Gly Lys Val Met Gly Lys Val Phe Phe Gly Gin 

55 60 65 

ctg agg gca gca gag atg gag cac ctt ctg gaa cgt tec tgg tac gee 654 

Leu Arg Ala Ala Glu Met Glu His Leu Leu Glu Arg Ser Trp Tyr Ala 

70 75 80 

gtc aca gag act tgt ctg gee ttc acc gtt ttt egg gat gac ttc age 702 

Val Thr Glu Thr Cys Leu Ala Phe Thr Val Phe Arg Asp Asp Phe Ser 

85 90 95 100 

cce cgc ttt gtt gca etc ttc act ctt ctt etc ttc etc aaa tgt ttc 750 

Pro Arg Phe Val Ala Leu Phe Thr Leu Leu Leu Phe Leu Lys Cys Phe 

105 110 115 

cac tgg ctg get gag gac cgt gtg gac ttt atg gaa cgc age ccc aac 798 

His Trp Leu Ala Glu Asp Arg Val Asp Phe Met Glu Arg Ser Pro Asn 

120 125 130 
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ate tec tgg etc ttt cac tgc cgc att gtc tct ctt atg ttc etc ctg 
He Ser Trp Leu Phe His Cys Arg lie Val Ser Leu Met Phe Leu Leu 
135 140 145 



846 



ggc ate ctg gac ttc etc ttc gtc age cac gee tat cac age ate ctg 
Gly lie Leu Asp Phe Leu Phe Val Ser His Ala Tyr His Ser He Leu 
150 155 160 



894 



acc cgt ggg gec tct gtg cag ctg gtg ttt ggc ttt gag tat gee ate 
Thr Arg Gly Ala Ser Val Gin Leu Val Phe Gly Phe Glu Tyr Ala He 
165 170 175 180 



942 



ctg atg acg atg gtg etc acc ate ttc ate aag tat gtg ctg cac tec 
Leu Met Thr Met Val Leu Thr He Phe He Lys Tyr Val Leu His Ser 
185 190 195 



990 



gtg gac etc cag agt gag aac ccc tgg gac aac aag get gtg tac atg 
Val Asp Leu Gin Ser Glu Asn Pro Trp Asp Asn Lys Ala Val Tyr Met 
200 205 210 



1038 



etc tac aca gag ctg ttt aca ggc ttc ate aag gtt ctg ctg tac atg 
Leu Tyr Thr Glu Leu Phe Thr Gly Phe He Lys Val Leu Leu Tyr Met 
215 220 225 



1086 



gec ttc atg acc ate atg ate aag gtg cac acc ttc cca etc ttt gec 



1134 
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Ala Phe Met Thr lie Met He Lys Val His Thr Phe Pro Leu Phe Ala 
230 235 240 

ate egg ccc atg tac ctg gec atg aga cag ttc aag aaa get gtg aca 1182 
He Arg Pro Met Tyr Leu Ala Met Arg Gin Phe Lys Lys Ala Val Thr 
245 250 255 260 

gat gee ate atg tct cgc cga gee ate cgc aac atg aac aec ctg tat 1230 
Asp Ala He Met Ser Arg Arg Ala lie Arg Asn Met Asn Thr Leu Tyr 
265 270 275 

cca gat gec acc cca gag gag etc cag gca atg gac aat gtc tgc ate 1278 
Pro Asp Ala Thr Pro Glu Glu Leu Gin Ala Met Asp Asn Val Cys He 
280 285 290 

ate tgc cga gaa gag atg gtg act ggt gec aag aga ctg ccc tgc aac 1326 
He Cys Arg Glu Glu Met Val Thr Gly Ala Lys Arg Leu Pro Cys Asn 
295 300 305 

cac att ttc cat acc age tgc ctg cgc tec tgg ttc cag egg cag cag 1374 
His lie Phe His Thr Ser Cys Leu Arg Ser Trp Phe Gin Arg Gin Gin 
310 315 320 

acc tgc ccc acc tgc cgt atg gat gtc ctt cgt gca teg ctg cca gcg 1422 
Thr Cys Pro Thr Cys Arg Met Asp Val Leu Arg Ala Ser Leu Pro Ala 
325 330 335 340 
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cag tea cca cca ccc ccg gag cct gcg gat cag ggg cca ccc cct gec 1470 
Gin Ser Pro Pro Pro Pro Glu Pro Ala Asp Gin Gly Pro Pro Pro Ala 
345 350 355 

ccc cac ccc cca cca etc ttg cct cag ccc ccc aac ttc ccc cag ggc 1518 

Pro-Hi s Pro Pro Pro Leu Leu Pro Gin Pro Pro Asn Phe Pro-Gin Gly- 

360 365 370 

etc ctg ect cct ttt cct cca ggc atg ttc cca ctg tgg ccc ccc atg 1566 
Leu Leu Pro Pro Phe Pro Pro Gly Met Phe Pro Leu Trp Pro Pro Met 
375 380 385 

ggc ccc ttt cca cct gtc ccg cct ccc ccc age tea gga gag get gtg 1614 
Gly Pro Phe Pro Pro Val Pro Pro Pro Pro Ser Ser Gly Glu Ala Val 
390 395 400 

get. ect cca tcc.acc agt .gca gca. gec . ctt tct egg ccc agt gga gca 1662 
Ala Pro Pro Ser Thr Ser Ala Ala Ala Leu Ser Arg Pro Ser Gly Ala 
405 410 415 420 

get aca acc aca get get ggc ace agt get act get get tct gee aca 1710 
Ala Thr Thr Thr Ala Ala Gly Thr Ser Ala Thr Ala Ala Ser Ala Thr 
425 430 435 

gca tct ggc cca ggc tct ggc tct gee cca gag get ggc cct gec cct 1758 
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Ala Ser Gly Pro Gly Ser Gly Ser Ala Pro Glu Ala Gly Pro Ala Pro 
440 445 450 

ggt ttc ccc ttc cct cct ccc tgg atg ggt atg ccc ctg cct cca ccc 1806 . 
Gly Phe Pro Phe Pro Pro Pro Trp Met Gly Met Pro Leu Pro Pro Pro 
455 460 465 

ttt gcc ttc ccc cca atg cct gtg ccc cct gcg ggc ttt get ggg ctg 1854 
Phe Ala Phe Pro Pro Met Pro Val Pro Pro Ala Gly Phe Ala Gly Leu 
470 475 480 

acc cca gag gag eta cga get ctg gag ggc cat gag egg cag cac ctg 1902 
Thr Pro Glu Glu Leu Arg Ala Leu Glu Gly His Glu Arg Gin His Leu 
485 490 495 500 

gag gcc egg ctg cag age ctg cgt aac ate cac aca ctg ctg gac gcc 1950 
Glu Ala Arg Leu Gin Ser Leu Arg Asn He His Thr Leu Leu Asp Ala 
505 510 515 

gcc atg ctg cag ate aac cag tac etc acc gtg ctg gcc tec ttg ggg 1998 
Ala Met Leu Gin He Asn Gin Tyr Leu Thr Val Leu Ala Ser Leu Gly 
520 525 530 

ccc ccc egg cct gcc act tea gtc aac tec act gag ggg act gcc act 2046 
Pro Pro Arg Pro Ala Thr Ser Val Asn Ser Thr Glu Gly Thr Ala Thr 
535 540 545 
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aca gtt gtt get get gee tec tec ace age ate cct age tea gag gee 2094 
Thr Val Val Ala Ala Ala Ser Ser Thr Ser He Pro Ser Ser Glu Ala 
550 555 560 



acg acc cca ace cca gga gee tec cca cca gee cct gaa atg gaa agg 2142 
Thr Thr Pro Thr Pro Gly Ala Ser Pro Pro Ala Pro Glu Met Glu Arg 
565 570 575 580 



cct cca get cct gag tea gtg ggc aca gag gag atg cct gag gat gga 2190 
Pro Pro Ala Pro Glu Ser Val Gly Thr Glu Glu Met Pro Glu Asp Gly 
585 590 595 



gag ccc gat gca gca gag etc cgc egg cgc cgc ctg cag aag ctg gag 2238 
Glu Pro Asp Ala Ala Glu Leu Arg Arg Arg Arg Leu Gin Lys Leu Glu 
600 605 610 

tct cct gtt gee cac tga cactgcccca gcccagcccc agcctctgct 2286 
Ser Pro Val Ala His 
615 

cttttgagca gccctcgctg gaacatgtcc tgccaccaag tgccagctcc ctctctgtct 2346 
gcaccaggga gtagtacccc cagctctgag aaagaggegg catcccctag gccaagtgga 2406 
aagaggctgg ggttcccatt tgactccagt cccaggcagc catggggatc tegggtcagt 2466 
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tccagccttc ctctccaact cttcagccct gtgttctgct ggggccatga aggcagaagg 2526 
tttagcctct gagaagccct cttcttcccc cacccctttc caggagaagg ggctgcccct 2586 
ccaagcccta cttgtatgtg cggagtcaca ctgcagtgcc gaacagtatt agctcccgtt 2646 
cccaagtgtg gactccagag gggctggagg caagctatga acttgctcgc tggcccaccc 2706 
ctaagactgg tacccatttc cttttcttac cctgatctcc ccagaagcct cttgtggtgg 2766 
tggctgtgcc ccctatgccc tgtggcattt ctgcgtctta ctggcaacca cacaactcag 2826 
ggaaaggaat gcctgggagt gggggtgcag gcgggcagca ctgagggacc ctgccccgcc 2886 
cctcccccca ggcccctttc ccctgcagct tctcaagtga gactgacctg tctcacccag 2946 
cagccactgc ccagccgcac tccaggcaag ggccagtgcg cctgctcctg accactgcaa 3006 
tcccagcgcc caaggaaggc cacttctcaa ctggcagaac ttctgaagtt tagaattgga 3066 
attacttcct tactagtgtc ttttggctta aattttgtct tttgaagttg aatgcttaat 3126 
cccgggaaag aggaacagga gtgccagact cctggtcttt ccagtttaga aaaggctctg 3186 
tgccaaggag ggaccacagg agctgggacc tgcctgcccc tgtcctttcc ccttggtttt 3246 
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gtgttacaag agttgttgga gacagtttca gatgattatt taatttgtaa atattgtaca 3306 
aattttaata gcttaaattg tatatacagc caaataaaaa cttgcattaa caaaaaaaaa 3366 
aaaaaaaa 3374 



<210> 2 
<211> 617 
<212> PRT 

<213> Homo sapiens 
<400> 2 

Met Phe Arg Thr Ala Val Met Met Ala Ala Ser Leu Ala Leu Thr Gly 
15 10 15 

Ala Val Val Ala His Ala Tyr Tyr Leu Lys His Gin Phe Tyr Pro Thr 
20 25 30 

Val Val Tyr Leu Thr Lys Ser Ser Pro Ser Met Ala Val Leu Tyr lie 
35 40 45 



Gin Ala Phe Val Leu Val Phe Leu Leu Gly Lys Val Met Gly Lys Val 
50 55 60 
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Phe Phe Gly Gin Leu Arg Ala Ala Glu Met Glu His Leu Leu Glu Arg 
65 70 75 80 

Ser Trp Tyr Ala Val Thr Glu Thr Cys Leu Ala Phe Thr Val Phe Arg 
85 90 95 

Asp Asp Phe Ser Pro Arg Phe Val Ala Leu Phe Thr Leu Leu Leu Phe 
100 105 110 

Leu Lys Cys Phe His Trp Leu Ala Glu Asp Arg Val Asp Phe Met Glu 
115 120 125 

Arg Ser Pro Asn He Ser Trp Leu Phe His Cys Arg He Val Ser Leu 
130 135 140 

Met Phe Leu Leu Gly He Leu Asp Phe Leu Phe Val Ser His Ala Tyr 
145 150 155 160 

His Ser He Leu Thr Arg Gly Ala Ser Val Gin Leu Val Phe Gly Phe 
165 170 175 

Glu Tyr Ala lie Leu Met Thr Met Val Leu Thr lie Phe He Lys Tyr 
180 185 190 



Val Leu His Ser Val Asp Leu Gin Ser Glu Asn Pro Trp Asp Asn Lys 
195 200 205 



WO 02/052007 



PCT/JP01/11289 



12/29 



Ala Val Tyr Met Leu Tyr Thr Glu Leu Phe Thr Gly Phe He Lys Val 
210 215 220 

Leu Leu Tyr Met Ala Phe Met Thr He Met He Lys Val His Thr Phe 
225 230 235 240 

Pro Leu Phe Ala He Arg Pro Met Tyr Leu Ala Met Arg Gin Phe Lys 
245 250 255 

Lys Ala Val Thr Asp Ala He Met Ser Arg Arg Ala lie Arg Asn Met 
260 265 270 

Asn Thr Leu Tyr Pro Asp Ala Thr Pro Glu Glu Leu Gin Ala Met Asp 
275 280 285 

Asn Val Cys He lie Cys Arg Glu Glu Met Val Thr Gly Ala Lys Arg 
290 295 300 

Leu Pro Cys Asn His He Phe His Thr Ser Cys Leu Arg Ser Trp Phe 
305 310 315 320 

Gin Arg Gin Gin Thr Cys Pro Thr Cys Arg Met Asp Val Leu Arg Ala 
325 330 335 

Ser Leu Pro Ala Gin Ser Pro Pro Pro Pro Glu Pro Ala Asp Gin Gly 



WO 02/052007 



PCT/JP01/11289 



13/29 

340 345 350 

Pro Pro Pro Ala Pro His Pro Pro Pro Leu Leu Pro Gin Pro Pro Asn 
355 360 365 

Phe Pro Gin Gly Leu Leu Pro Pro Phe Pro Pro Gly Met Phe Pro Leu 
370 375 380 

Trp Pro Pro Met Gly Pro Phe Pro Pro Val Pro Pro Pro Pro Ser Ser 
385 390 395 400 

Gly Glu Ala Val Ala Pro Pro Ser Thr Ser Ala Ala Ala Leu Ser Arg 
405 410 415 

Pro Ser Gly Ala Ala Thr Thr Thr Ala Ala Gly Thr Ser Ala Thr Ala 
420 425 430 

Ala Ser Ala Thr Ala Ser Gly Pro Gly Ser Gly Ser Ala Pro Glu Ala 
435 440 445 

Gly Pro Ala Pro Gly Phe Pro Phe Pro Pro Pro Trp Met Gly Met Pro 
450 455 460 



Leu Pro Pro Pro Phe Ala Phe Pro Pro Met Pro Val Pro Pro Ala Gly 
465 470 475 480 
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Phe Ala Gly Leu Thr Pro Glu Glu Leu Arg Ala Leu Glu Gly His Glu 
485 490 495 

Arg Gin His Leu Glu Ala Arg Leu Gin Ser Leu Arg Asn He His Thr 
500 505 510 

Leu Leu Asp Ala Ala Met Leu Gin He Asn Gin Tyr Leu Thr Val Leu 
515 520 525 

Ala Ser Leu Gly Pro Pro Arg Pro Ala Thr Ser Val Asn Ser Thr Glu 
530 535 540 

Gly Thr Ala Thr Thr Val Val Ala Ala Ala Ser Ser Thr Ser He Pro 
545 550 555 560 

Ser Ser Glu Ala Thr Thr Pro Thr Pro Gly Ala Ser Pro Pro Ala Pro 
565 570 575 

Glu Met Glu Arg Pro Pro Ala Pro Glu Ser Val Gly Thr Glu Glu Met 
580 585 590 

Pro Glu Asp Gly Glu Pro Asp Ala Ala Glu Leu Arg Arg Arg Arg Leu 
595 600 605 



Gin Lys Leu Glu Ser Pro Val Ala His 
610 615 
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<210> 3 
<211> 15 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 3 

Ser Leu Ala Leu Thr Gly Ala Val Val Ala His Ala Tyr Tyr Cys 
15 10 15 



<210> 4 
<211> 15 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 4 
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Thr Cys Arg Met Asp Val Leu Arg Ala Ser Leu Pro Ala Gin Ser 
15 10 15 



<210> 5 
<211> 15 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 5 

Gly Ala Ala Thr Thr Thr Ala Ala Gly Thr Ser Ala Thr Ala Cys 
15 10 15 



<210> 6 
<211> 3028 
<212> DNA 
<213> Homo sapiens 

<220> 

<221> CDS 

<222> (60).. (1910) 
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<400> 6 

gcagtcgcgc ggattgagcg ggctcgcggc gctgggttcc tggtctccgg gccagggca 59 

atg ttc cgc acg gca gtg atg atg gcg gcc age ctg gcg ctg acc ggg 107 
Met Phe Arg Thr Ala Val Met Met Ala Ala Ser Leu Ala Leu Thr Gly 
15 10 15 

get gtg gtg get cac gcc tac tac etc aaa cac cag ttc tac ccc act 155 
Ala Val Val Ala His Ala Tyr Tyr Leu Lys His Gin Phe Tyr Pro Thr 
20 25 30 

gtg gtg tac ctg acc aag tec age ccc age atg gca gtc ctg tac ate 203 
Val Val Tyr Leu Thr Lys Ser Ser Pro Ser Met Ala Val Leu Tyr He 
35 40 45 

cag gcc ttt gtc ctt gtc ttc ctt ctg ggc aag gtg atg ggc aag gtg 251 
Gin Ala Phe Val Leu Val Phe Leu Leu Gly Lys Val Met Gly Lys Val 
50 55 60 

ttc ttt ggg caa ctg agg gca gca gag atg gag cac ctt ctg gaa cgt 299 
Phe Phe Gly Gin Leu Arg Ala Ala Glu Met Glu His Leu Leu Glu Arg 
65 70 75 80 

tec tgg tac gcc gtc aca gag act tgt ctg gcc ttc acc gtt ttt egg 347 
Ser Trp Tyr Ala Val Thr Glu Thr Cys Leu Ala Phe Thr Val Phe Arg 
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85 



90 



95 



gat gac ttc age ccc cgc ttt gtt gca etc ttc act ctt ctt etc ttc 395 
Asp Asp Phe Ser Pro Arg Phe Val Ala Leu Phe Thr Leu Leu Leu Phe 
100 105 110 

etc aaa tgt ttc cac tgg ctg get gag gac cgt gtg gac ttt atg gaa 443 
Leu Lys Cys Phe His Trp Leu Ala Glu Asp Arg Val Asp Phe Met Glu 
115 120 125 

cgc age ccc aac ate tec tgg etc ttt cac tgc cgc att gtc tct ctt 491 
Arg Ser Pro Asn He Ser Trp Leu Phe His Cys Arg He Val Ser Leu 
130 135 140 

atg ttc etc ctg ggc ate ctg gac ttc etc ttc gtc age cac gee tat 539 
Met Phe Leu Leu Gly He Leu Asp Phe Leu Phe Val Ser His Ala Tyr 
145 150 155 160 



cac age ate ctg acc cgt ggg gec tct gtg cag ctg gtg ttt ggc ttt 587 
His Ser He Leu Thr Arg Gly Ala Ser Val Gin Leu Val Phe Gly Phe 
165 170 175 



gag tat gec ate ctg atg acg atg gtg etc acc 
Glu Tyr Ala He Leu Met Thr Met Val Leu Thr 
180 185 



ate ttc ate aag tat 
He Phe He Lys Tyr 
190 



635 
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gtg ctg cac tec gtg gac etc cag agt gag aac ccc tgg gac aac aag 
Val Leu His Ser Val Asp Leu Gin Ser Glu Asn Pro Trp Asp Asn Lys 
195 200 205 



683 



get gtg tac atg etc tac aca gag ctg ttt aca ggc ttc ate aag gtt 
Ala Val Tyr Met Leu Tyr Thr Glu Leu Phe Thr Gly Phe He Lys Val 
210 215 220 



731 



ctg ctg tac atg gec ttc atg ace ate atg ate aag gtg cac ace ttc 
Leu Leu Tyr Met Ala Phe Met Thr He Met He Lys Val His Thr Phe 
225 230 235 240 



779 



cca etc ttt gee ate egg ccc atg tac ctg gee atg aga cag ttc aag 
Pro Leu Phe Ala He Arg Pro Met Tyr Leu Ala Met Arg Gin Phe Lys 
245 250 255 



827 



aaa get gtg aca gat gec ate atg tct cgc cga gec ate cgc aac atg 
Lys Ala Val Thr Asp Ala He Met Ser Arg Arg Ala He Arg Asn Met 
260 265 270 



875 



aac acc ctg tat cca gat gec acc cca gag gag etc cag gca atg gac 
Asn Thr Leu Tyr Pro Asp Ala Thr Pro Glu Glu Leu Gin Ala Met Asp 
275 280 285 



923 



aat gtc tgc ate ate tgc cga gaa gag atg gtg act ggt gec aag aga 971 
Asn Val Cys He He Cys Arg Glu Glu Met Val Thr Gly Ala Lys Arg 
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290 295 300 

ctg ccc tgc aac cac att ttc cat acc age tgc ctg cgc tec tgg ttc 1019 
Leu Pro Cys Asn His He Phe His Thr Ser Cys Leu Arg Ser Trp Phe 
305 310 315 320 

cag egg cag cag acc tgc ccc acc tgc cgt atg gat gtc ctt cgt gca 1067 
Gin Arg Gin Gin Thr Cys Pro Thr Cys Arg Met Asp Val Leu Arg Ala 
325 330 335 

teg ctg cca gcg cag tea cca cca ccc ccg gag cct geg gat cag ggg 1115 
Ser Leu Pro Ala Gin Ser Pro Pro Pro Pro Glu Pro Ala Asp Gin Gly 
340 345 350 

cca ccc cct gec ccc cac ccc cca cca etc ttg cct cag ccc ccc aac 1163 
Pro Pro Pro Ala Pro His Pro Pro Pro Leu Leu Pro Gin Pro Pro Asn 
355 360 365 

ttc ccc cag ggc etc ctg cct cct ttt cct cca ggc atg ttc cca ctg 1211 
Phe Pro Gin Gly Leu Leu Pro Pro Phe Pro Pro Gly Met Phe Pro Leu 
370 375 380 

tgg ccc ccc atg ggc ccc ttt cca cct gtc ccg cct ccc ccc age tea 1259 
Trp Pro Pro Met Gly Pro Phe Pro Pro Val Pro Pro Pro Pro Ser Ser 
385 390 395 400 
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gga gag get gtg get cct cca tec ace agt gca gee ctt tct egg ccc 1307 
Gly Glu Ala Val Ala Pro Pro Ser Thr Ser Ala Ala Leu Ser Arg Pro 
405 410 415 

agt gga gca get aca ace aca get get ggc ace agt get act get get 1355 
Ser Gly Ala Ala Thr Thr Thr Ala Ala Gly Thr Ser Ala Thr Ala Ala 
420 425 430 

tct gee aca gca tct ggc cca ggc tct ggc tct gec cca gag get ggc 1403 
Ser Ala Thr Ala Ser Gly Pro Gly Ser Gly Ser Ala Pro Glu Ala Gly 
435 440 445 

cct gee cct ggt ttc ccc ttc cct cct ccc tgg atg ggt atg ccc ctg 1451 
Pro Ala Pro Gly Phe Pro Phe Pro Pro Pro Trp Met Gly Met Pro Leu 
450 455 460 

cct cca ccc ttt gee ttc ccc cca atg cct gtg ccc cct gcg ggc ttt 1499 
Pro Pro Pro Phe Ala Phe Pro Pro Met Pro Val Pro Pro Ala Gly Phe 
465 470 475 480 

get ggg ctg ace cca gag gag eta cga get ctg gag ggc cat gag egg 1547 
Ala Gly Leu Thr Pro Glu Glu Leu Arg Ala Leu Glu Gly His Glu Arg 
485 490 495 

cag cac ctg gag gee egg ctg cag age ctg cgt aac ate cac aca ctg 1595 
Gin His Leu Glu Ala Arg Leu Gin Ser Leu Arg Asn He His Thr Leu 
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500 505 510 

ctg gac gcc gcc atg ctg cag ate aac cag tac etc ace gtg ctg gee 1643 
Leu Asp Ala Ala Met Leu Gin He Asn Gin Tyr Leu Thr Val Leu Ala 
515 520 525 

tec ttg ggg ccc ccc egg cct gcc act tea gtc aac tec act gag ggg 1691 
Ser Leu Gly Pro Pro Arg Pro Ala Thr Ser Val Asn Ser Thr Glu Gly 
530 535 540 

act gcc act aca gtt gtt get get gcc tec tec acc age ate cct age 1739 
Thr Ala Thr Thr Val Val Ala Ala Ala Ser Ser Thr Ser He Pro Ser 
545 550 555 560 

tea gag gcc acg acc cca acc cca gga gcc tec cca cca gcc cct gaa 1787 
Ser Glu Ala Thr Thr Pro Thr Pro Gly Ala Ser Pro Pro Ala Pro Glu 
565 570 575 

atg gaa agg cct cca get cct gag tea gtg ggc aca gag gag atg cct 1835 
Met Glu Arg Pro Pro Ala Pro Glu Ser Val Gly Thr Glu Glu Met Pro 
580 585 590 

gag gat gga gag ccc gat gca gca gag etc cgc egg cgc cgc ctg cag 1883 
Glu Asp Gly Glu Pro Asp Ala Ala Glu Leu Arg Arg Arg Arg Leu Gin 
595 600 605 
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aag ctg gag tct cct gtt gcc cac tga cactgcccca gcccagcccc 1930 
Lys Leu Glu Ser Pro Val Ala His 
610 615 

agcctctgct cttttgagca gccctcgctg gaacatgtcc tgccaccaag tgccagctcc 1990 

ctctctgtct geaccaggga gtagtacccc cagctctgag aaagaggcgg catcccctag 2050 

gccaagtgga aagaggctgg ggttcccatt tgactccagt cccaggcagc catggggatc 2110 

tcgggtcagt tccagccttc ctctccaact cttcagccct gtgttctgct ggggccatga 2170 

aggcagaagg tttagcctct gagaagccct cttcttcccc cacccctttc caggagaagg 2230 

ggctgcccct ccaagcccta cttgtatgtg cggagtcaca ctgcagtgcc gaacagtatt 2290 

agctcccgtt cccaagtgtg gactccagag gggctggagg caagctatga acttgctcgc 2350 

tggcccaccc ctaagactgg tacccatttc cttttcttac cctgatctcc ccagaagcct 2410 

cttgtggtgg tggctgtgcc ccctatgccc tgtggcattt ctgcgtctta ctggcaacca 2470 

cacaactcag ggaaaggaat gcctgggagt gggggtgcag gcgggcagca ctgagggacc 2530 

ctgccccgcc cctcccccca ggcccctttc ccctgcagct tctcaagtga gactgacctg 2590 
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tctcacccag cagccactgc ccagccgcac tccaggcaag ggccagtgcg cctgctcctg 2650 
accactgcaa tcccagcgcc caaggaaggc cacttctcaa ctggcagaac ttctgaagtt 2710 
tagaattgga attacttcct tactagtgtc ttttggctta aattttgtct tttgaagttg 2770 
aatgcttaat cccgggaaag aggaacagga gtgccagact cctggtcttt ccagtttaga 2830 
aaaggctctg tgccaaggag ggaccacagg agctgggacc tgcctgcccc tgtcctttcc 2890 
ccttggtttt gtgttacaag agttgttgga gacagtttca gatgattatt taatttgtaa 2950 
atattgtaca aattttaata gcttaaattg tatatacagc caaataaaaa cttgcattaa 3010 
caaaaaaaaa aaaaaaaa 3028 



<210> 7 

<211> 616 

<212> PRT 

<213> Homo sapiens 

<400> 7 

Met Phe Arg Thr Ala ValMet Met Ala Ala Ser Leu Ala Leu Thr Gly 
15 10 15 
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Ala Val Val Ala His Ala Tyr Tyr Leu Lys His Gin Phe Tyr Pro Thr 
20 25 30 

Val Val Tyr Leu Thr Lys Ser Ser Pro Ser Met Ala Val Leu Tyr He 
35 40 45 

Gin Ala Phe Val Leu Val Phe Leu Leu Gly Lys Val Met Gly Lys Val 
50 55 60 

Phe Phe Gly Gin Leu Arg Ala Ala Glu Met Glu His Leu Leu Glu Arg 
65 70 75 80 

Ser Trp Tyr Ala Val Thr Glu Thr Cys Leu Ala Phe Thr Val Phe Arg 
85 90 95 

Asp Asp Phe Ser Pro Arg Phe Val Ala Leu Phe Thr Leu Leu Leu Phe 
100 105 110 

Leu Lys Cys Phe His Trp Leu Ala Glu Asp Arg Val Asp Phe Met Glu 
115 120 125 

Arg Ser Pro Asn lie Ser Trp Leu Phe His Cys Arg He Val Ser Leu 
130 135 140 



Met Phe Leu Leu Gly He Leu Asp Phe Leu Phe Val Ser His Ala Tyr 
145 150 155 160 
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His Ser He Leu Thr Arg Gly Ala Ser Val Gin Leu Val Phe Gly Phe 
165 170 175 

Glu Tyr Ala He Leu Met Thr Met Val Leu Thr He Phe lie Lys Tyr 
180 185 190 

Val Leu His Ser Val Asp Leu Gin Ser Glu Asn Pro Trp Asp Asn Lys 
195 200 205 

Ala Val Tyr Met Leu Tyr Thr Glu Leu Phe Thr Gly Phe He Lys Val 
210 215 220 

Leu Leu Tyr Met Ala Phe Met Thr He Met He Lys Val His Thr Phe 
225 230 235 240 

Pro Leu Phe Ala He Arg Pro Met Tyr Leu Ala Met Arg Gin Phe Lys 
245 250 255 

Lys Ala Val Thr Asp Ala He Met Ser Arg Arg Ala He Arg Asn Met 
260 265 270 

Asn Thr Leu Tyr Pro Asp Ala Thr Pro Glu Glu Leu Gin Ala Met Asp 
275 280 285 

Asn Val Cys He He Cys Arg Glu Glu Met Val Thr Gly Ala Lys Arg 
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290 295 300 

Leu Pro Cys Asn His lie Phe His Thr Ser Cys Leu Arg Ser Trp Phe 
305 310 315 320 

Gin Arg Gin Gin Thr Cys Pro Thr Cys Arg Met Asp Val Leu Arg Ala 
325 330 335 

Ser Leu Pro Ala Gin Ser Pro Pro Pro Pro Glu Pro Ala. Asp Gin Gly 
340 345 350 

Pro Pro Pro Ala Pro His Pro Pro Pro Leu Leu Pro Gin Pro Pro Asn 
355 360 365 

Phe Pro Gin Gly Leu Leu Pro Pro Phe Pro Pro Gly Met Phe Pro Leu 
370 375 380 

Trp Pro Pro Met Gly Pro Phe Pro Pro Val Pro Pro Pro Pro Ser Ser 
385 390 395 400 

Gly Glu Ala Val Ala Pro Pro Ser Thr Ser Ala Ala Leu Ser Arg Pro 
405 410 415 



Ser Gly Ala Ala Thr Thr Thr Ala Ala Gly Thr Ser Ala Thr Ala Ala 
420 425 430 
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Ser Ala Thr Ala Ser Gly Pro Gly Ser Gly Ser Ala Pro Glu Ala Gly 
435 440 445 

Pro Ala Pro Gly Phe Pro Phe Pro Pro Pro Trp Met Gly Met Pro Leu 
450 455 460 

Pro Pro Pro Phe Ala Phe Pro Pro Met Pro Val Pro Pro Ala Gly Phe 
465 470 475 480 

Ala Gly Leu Thr Pro Glu Glu Leu Arg Ala Leu Glu Gly His Glu Arg 
485 490 495 

Gin His Leu Glu Ala Arg Leu Gin Ser Leu Arg Asn lie His Thr Leu 
. 500 505 510 

Leu Asp Ala Ala Met Leu Gin He Asn Gin Tyr Leu Thr Val Leu Ala 
515 520 525 

Ser Leu Gly Pro Pro Arg Pro Ala Thr Ser Val Asn Ser Thr Glu Gly 
530 535 540 

Thr Ala Thr Thr Val Val Ala Ala Ala Ser Ser Thr Ser He Pro Ser 
545 550 555 560 



Ser Glu Ala Thr Thr Pro Thr Pro Gly Ala Ser Pro Pro Ala Pro Glu 
565 570 575 
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Met Glu Arg Pro Pro Ala Pro Glu Ser Val Gly Thr Glu Glu Met Pro 
580 585 590 

Glu Asp Gly Glu Pro Asp Ala Ala Glu Leu Arg Arg Arg Arg Leu Gin 
595 600 605 

Lys Leu Glu Ser Pro Val Ala His 
610 615 
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